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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 
EL-014, Equipment for Explosive Atmospheres. In conjunction with AS/NZS 60079-17, it will 
replace the AS/NZS 2381, AS 238! and AS 1076 series, two years after publication. After this 
time the AS/NZS 2381, AS 2381 and AS 1076 series will be withdrawn. This Standard, in 
conjunction with AS/NZS 60079.17, will also replace AS/NZS 61 241 . 14, two years after 
publication. After this time AS/NZS 61241.14 w^ill be withdrawn. 

The objective of this Standard is to set out the requirements for the design, selection and 
erection of electrical installations in hazardous areas associated with explosive atmospheres; 
these requirements are in addition to the requirements for electrical installations in non- 
hazardous areas. 

This Standard is an adoption with national modifications and has been reproduced from 
lEC 60079-14, Ed. 4. 0(2007), Explosive atmospheres - Part 14: Electrical installations design, 
selection and erection. It has been varied as indicated to take account of Australian/New 
Zealand conditions and for the protection of human health and safety, a legitimate reason under 
the WTO Agreement on Technical Barriers to Trade (TBT). 

Variations to lEC 60079-14, Ed. 4.0(2007)) are indicated at the appropriate places throughout 
this Standard. Strikethrough ( example ) identifies lEC text, tables and figures, that for the 
purposes of this Australian/New Zealand Standard, are deleted. Where text, tables or figures are 
added, each is set in its proper place and identified by shading (example). Added figures are not 
themselves shaded, but are identified by a shaded border. 

The adoption of this Standard fbrms part of the strategic objective established by Standards 
Australia and Standards New Zealand for adoption of all of the lEC 60079 series. 

The change to the lEC based Standard introduces changes in both technical content and 
presentation. However many of the technical changes are also introduced as a result of changes 
within the 1EC as part of the Iburth edition of lEC 60079-14, 

Included in this Standard are selected details and informative annexes from 
AS/NZS 2381.1:2005 that are considered appropriate to retain. 

Significant technical changes included in this Standard, with respect to the previous lEC edition 
are as follows: 

(a) Equipment Protection Levels (EPLs) have been introduced and are explained in Annex I. 

(b) Dust requirements included from AS/NZS 61241.14. 

NOTE: Dust requirements are incUjded as an interim presentation fbr the purpose of this edition 
and will be refined in a next edition with other required technical changes. 

As this Standard is reproduced from an International Standard, the following applies: 

(i) Its number does not appear on each page of text and its identity is shown only on the 
cover and title page. 

(ii) A full point should be substituted for a comma when referring to a decimal marker. 

The terms 'normative' and 'informative' are used to define the application of the annex to 
which they apply. A normative annex is an integral part of a Standard, whereas an informative 
annex is only for information and guidance. 
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INTRODUCTION 

Preventive measures to reduce the explosion risk from flammable materials are based on 
three principles, which shall be applied in the following order: 

1. Substitution 

2. Control 

3. Mitigation 

Substitution involves, for example, replacing a flammable material by one which is either not 
flammable or less flammable. 

Control involves, for example: 

a) reducing the quantity of flammables; 

b) avoiding or minimising releases; 

c) controlling the release; 

d) preventing the formation of an explosive atmosphere; 

e) collecting and containing releases; and 

f) avoiding ignition sources. 

NOTE 1 With the exception of item f), ail of the above are part of the process of hazardous area classification. 

Mitigation involves, for example: 

a) reducing the number of people exposed; 

b) providing measures to avoid the propagation of an explosion; 

c) providing explosion pressure relief; 

d) providing explosion pressure suppression; and 

e) providing suitable personal protective equipment. 

NOTE 2 The above items are part of consequence management when considering risk. 

Once the principles of substitution and control (items a) to e)) have been applied, the 
remaining hazardous areas should be classified into zones according to the likelihood of an 
explosive atmosphere being present (see /0mZS 6fQ79J:Q:ll EC 60079 - 10 or 
AS([s|fS 6T2ffi:iOI EC 612^1 10/ 11© 60079^10-2). Such classification, which may be used in 
conjunction with an assessment of the consequences of an ignition, allows equipment 
protection levels to be determined and hence appropriate types of protection to be specified 
for each location. 

For an explosion to occur, an explosive atmosphere and a source of ignition need to co-exist. 
Protective measures aim to reduce, to an acceptable level, the likelihood that the electrical 
installation could become a source of ignition. 

By careful design of the electrical installation, it is frequently possible to locate much of the 
electrical equipment in less hazardous or non-hazardous areas. 

When electrical equipment is to be installed in areas where dangerous concentrations and 
quantities of flammable gases, vapours, mists or dusts may be present in the atmosphere, 
protective measures are applied to reduce the likelihood of explosion due to ignition by arcs, 
sparks or hot surfaces, produced either in normal operation or under specified fault 
conditions. 
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Many types of dust that are generated, processed, handled and stored, are combustible. 
When ignited they can burn rapidly and with considerable explosive force if mixed with air in 
the appropriate proportions. It is often necessary to use electrical eqiilpment apparatus in 
locations where such combustible materials are present, and suitable precautions must 
therefore be taken to ensure that all such egiripment appar a tus is adequately protected so as 
to reduce the likelihood of ignition of the external explosive atmosphere. In electrical 
equipment apparatus , potential ignition sources include electrical arcs and sparks, hot 
surfaces and frictional sparks. 

Areas where dust, flyings and fibres in air occur in dangerous quantities are classified as 
hazardous and are divided into three zones according to the level of risk. 

Combustible dust can be ignited by equipment in several ways: 

® by surfaces of the eq|i|ip)ment apparatus that are above the minimum ignition temperature 
of the dust concerned. The temperature at which a type of dust ignites is a function of the 
properties of the dust, whether the dust is in a cloud or layer, the thickness of the layer 
and the geometry of the heat source; 

® by arcing or sparking of electrical parts such as switches, contacts, commutators, 
brushes, or the like; 

© by discharge of an accumulated electrostatic charge; 

® by radiated energy (e.g. electromagnetic radiation); 

® by mechanical sparking or frictional sparking associated with the eq^j;pmen ^apparatus . 

In order to avoid dust ignition hazards it is necessary that: 

® the temperature of surfaces on which dust can be deposited, or which would be in contact 
with a dust cloud, is kept below the temperature limitation specified in this Standard; 

any electrical sparking parts, or parts having a temperature above the temperature limit 
specified in this Standard: 

® are contained in an enclosure which adequately prevents the ingress of dust, or 

o the energy of electrical circuits is limited so as to avoid arcs, sparks or temperatures 
capable of igniting combustible dust; 

® any other ignition sources are avoided. 

Several types of protection are available for electrical equipment in hazardous areas (see 
AS/N^S 60Q7gD :IEC 60079 - ), and this Standard gives the specific requirements for design, 
selection and erection of electrical installations in explosive atmospheres. 

This part of ASMlSlEC 60079 is supplementary to other relevant AS/NgSlSC standards, f€M^ 
e xamp le and >^ifNZS 30;g!| iEC 6036^ s e ri es as regards electrical installation requirements. 
This part also refers to AS/NZSJii79.0I EC 60079 - and its associated standards for the 
construction, testing and marking requirements of suitable electrical equipment. 
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This Standard is based on the assumption that electrical equipment is correctly installed, 
tested, maintained and used in accordance with its specified characteristics. 

Inspection, maintenance and repair aspects play an important role in control of hazardous 
area installations and the user's attention is drawn to AS/^ZS 6Qp79l aEC 60079 17 and 
lEC 60079-19 for further information concerning these aspects. 

In any industrial installation, irrespective of size, there may be numerous sources of ignition 
apart from those associated with electrical equipment. Precautions may be necessary to 
ensure safety from other possible ignition sources, but guidance on this aspect is outside the 
scope of this Standard. 

Where tq u ipment Ms verified 1m conlpl iariSt- withllk^ MBIHZS^§A 24%1 I EC 612 ^ 1 1 , for 
protection by enclosure 'tD\ two different types of practice, A and B, are specified and are 
intended to provide an equivalent level of protection. 

Both of these practices are in common use and the requirements of each should be followed 
without mixing either the apparatus requirements or selection/installation requirements of the 
two practices. They adopt different methodology with the primary differences being: 



Practice A 


Practice B 


Written principally as performance based requirements 


Written as both performance and prescriptive based 
requirements 


Maximum surface temperature is determined with 5 mm 
layer of dust and installation rules require 75 °C margin 
between the surface temperature and ignition temperature 
of the particular dust 


Maximum surface temperature is determined with 
12,5 mm layer of dust and installation rules require 
25 °C margin between the surface temperature and 
ignition temperature of the particular dust 


A method of achieving the required dust ingress protection 
by the use of resilient seals on joints and rubbing seals on 
rotating or moving shafts or spindles and determining dust 
ingress according to AS/NZS:N60529l&C-^0#a^ -IP Code 


A method of achieving the required dust ingress 
protection by specified widths and clearances between 
joint faces and, in the case of shafts and spindles, 
specified lengths and diametrical clearances between 
moving and stationary parts and determining dust 
ingress according to the heat cycling test 
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Australian/New Zealand Standard 

Explosive atmospheres 

Part 14: Electrical installations design, selection and erection 

(lEC 60079-14, Ed. 4.0(2007) MOD) 



1 Scope 

This part of ^S/NtS 6Qi(P9 IEC 60079 contains the specific requirements for the design, 
selection and erection of electrical installations in hazardous areas associated with explosive 
atmospheres. 

Where the equipment is required to meet other environmental conditions, for example, 
protection against ingress of water and resistance to corrosion, additional methods of 
protection may be necessary. The method used 5:lialls+:vo-u44 not adversely affect the integrity 
of the enclosure. 

The requirements of this Standard apply only to the use of equipment under normal or near 
normal atmospheric conditions. For other conditions, additional precautions may be 
necessary. For example, most flammable materials and many materials which are normally 
regarded as non-flammable might burn vigorously under conditions of oxygen enrichment. 
Other precautions might also be necessary in the use of equipment under conditions of 
extreme temperature and pressure. Such precautions are beyond the scope of this Standard. 

HSe re|Sirem|riits |^cifja|||n; this SitahMfc and M sltefhativel^ 

iSu j,i;i-iientsj:|;jve# AS^fizs 3Q0i.^Ai||i|e:ration^ 3pO,Qlin th ia 

doc u 11 e n t a f II s p#iif ica I I^Sistated^ . Th e se requ i r e m e nts ar e i n add i t i on to th e r e qu i r e ments for 
i nst allati ons i n non - hazardous a r e as . 

This Standard applies to all electrical equipment including fixed, portable, transportable and 
personal, and installations, permanent or temporary. 

It applies to installations at all voltages. 

This Standard does not apply to 

ele ctr i ca l i nsta ll at i ons i n m i n e s susc e pt i b le to f i r e d a m pr 

N OTE Th i s Standard may app l y to e l e ctr i cal i nsta ll at i ons in min e s wh e r e e xp l os i v e g a s atm o sph e r e s oth e r 
tJ^ n f i r e damp m a y b e form e d and to ele ctr i c al i n s ta ii at i ons i n th e surf a c e i nsta ll at i on of m i n e s. 

inherently explosive situations and dust from explosives or pyrophoric substances (for 
example explosives manufacturing and processing); 

rooms used for medical purposes; 

otherfhan gpup I, electrical installations in areas where the hazard is due to hybrid 
mixtures of combustible dust and explosive gas, vapour or mist. 
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No account lis takffi in tflis SUnd^rd ||Uh€||tpxic Ij^ks ^^|^ a\i§ associated %ith iriost 
flammable gsisses afflffi liquidilm tJiflfre u® a n^iJcR Ifess ^^^^ \c%er 

explosiy^;; limit;-;; I n^^ 3^ wllere Iper^Qnn :|e exp^psedl; to-:|^^ to>cic 

eoncentrationsll^^^^^^ le tiken :'^:vSudh 

preQautit)M\ are-'t^ Standard alsb; does not take into 

account of any risk due to an emission of flammable or toxic gas from tt^e-dusts. 

NOTE; For furthier inforrnation, refet:::to the relevant department^/authoirities inv-NJew Zealand^iOr in^each Aiustralian 
State. '^^;: % -W''--^ % %: '9 '^Si:- W- -S.- -g- ^ ^^p. H:,;; 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

References #) internltional spndard^ tfj^t ane struck |l:3;rougffl|^^^^ ari replaced tby 

references to Austcaiiari or iustrijian/iew J^ ^i;|indardi| that are IM 

thereafter. '%: . n|S- ./W: ii; '"W^: SIR:. ?ft %:. -fe. % 

AS 1239, Elmtrlcat equif>ment^$)r cqMI miog^—^FJarriB^^ pltigs aWreceptacJjes % 

A$ 1300, Elm^tricBl^^mpmeriWor cmi mw^SW^^ flamMproofWtle^mp^^ d0\^iCBsB 

/^&!M^2, ElWctricali^ atffSMt^f}^f'0^^^^ b^^yenfiMlon^ 

protection )0 .:il:" ,, SS-" W MB:. SifS'-. WR. ii: W -M J5I . Sj; 

AS :l|tB 1 , Safety r§^0merM forMlBCtrl§BtlyM^ Tj(0;rf omf^^ M. whigh flarnmable 

vc^atflias carr§^ccur/^^^^ .::|r :||;: ::g: -SOt: 1| j|; . w -M -'M^. ■%■ :?;:■ 

A%l|t8, £/^fnca/#^ §; 

AS 2290.1, MectricalSmm^^ %r cmt., ■ minmsM^i^^^S^^^ %. 

Maintenanceii3^ielectri§^ ■■|li|; .^ '^i;;- 



AiS 238;0i;2, E/g|Mca/ eqtii^menigfpr e|pos/v^|:a^mosp/?li||$ — Expfg^iorrfprotmtion W^h 

AS 2;|80.4, EfBctnciSgguipmmt for^i^xpldgwe atm^pf}ereS'-^l^)Josim^ 

AS 2380-6, Blgctrical et$^ipme^^^ WchniqMs 

Part 6:}IJiGreasM^M^fBty 'IS;:::,: life: ■ii: . |fc^ ^^ WSM- ■■S;;::. '% "S ... 

Parti^;: IritfiMic saf&y:^P: ■■■fg 'm^^. ^vjp: ■^■-S$i::\:^,B\ --ill:;, -ij ^^., ::g- ■ 

iPart 9:,-7|p^ l:|iM: fllll 11- PS- S-:" :E^ 

AS: 21676. 1 , Ouide fiffg^Q in^^latidiitCm^ an(f%BplaWmeriikof^^^^^^ 

batteries in bijMings ^:Bnte(i-0§lls '^^ .. :-Si|g.;;^^ -1:1-., Sfe , %-. 

AS 26|6,2, (StMe- to tlWrinst^tjationf^ testiri^-and replacekient M secondary 

batteri$s in buildings, Pm^2: Sb^^ ::SfS-" 

.AS^2-832,:.,Gii^rtod/c-^m .;:plffi ■ 
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AS 3011|1, ElegirioalMstaf latino in^alled inl buildings, Rart 1\S^nted 

cells J-:- ..^P- ^P- JS- ;:v^lii--- -IB- ffi^ \;ft -P- 



AS 301:1-2, ElBctric^mstalj^^ part 2-vSea/ed 

cells M^ :S^:^-- :f:i-/ iim';:, :■#- -fy ,.@;., 



ASIHT^ ^O20The0ptro^W| 

AS/:BZ$$&M,^M^^ X M:- ■ IIE^^ : 31: ■■IE. ■gv.; -.g- 

AS/NZS|IJB02, B0ctricMM^^^s--&^ % 

AS7|l2S |826, Ele^ricaMgfiuiprnw^ afmi|jP^ere^ftSpec/||;profecf/orf^ 

of pmtectipn 's' ™|. ■■■■Sg ::g|||.j^^^^^ ■^"K;:;^^ ;.;;^;;^^;^..........,.. :.v::;| , |-:; ..--ii;,^^^^ 

AS/|]ZS ;1l|i2, E/|iMc caMes--Undergmynd oi^all^es — cMMMfhanmi^fff^g^a^ 

AsttMS 2053:4, Canl^its ar^d^iftingM Bfmfrical /nsMffi^/gns, F^tiJ: Gmera^^ 



ASANZSS053.2;;i:eortd(y/f|i; a flings WreledfgM^^ Paril:^ RigWplMrirCornj 

ariMfittmgsof^jmuM^ ^:w iiiiK£:. :fBI;;-, ^^gt Sfc , i'lW. 

AMNZ^ip53..&i|/&/?du^^ fiSmgs fi^gplectricSffiJ^^ 5i^tirrij^ted^ndul% 



A^IHZ0§i^5ZJ ,M^ instffffpns, Pi|te;:7: Rig^ rmtal coMuits 

AS/!|ZS 20g3iS;. CdiiiMs antfj^fmgs :fc 8:Sglexit^M cori^its arW 

fittin^:M^j^^ rriMmai -vllt. J-iii|ft;...: "^"filf- ■™.- M- ■.:...:-.::|g: 



AS/I^;ZS 224|l:i-v,Safe|i^ Fume^^Mards i|: ||: 

ASItM^ WOQfg^ectric^^ (khm^as the A0M^^ 

;AS/Nii;v31 9l|:l|^^ colfe:, . ..G^|;;;;;,..,;.. -'iig:;:.. ... -ii:;;: : : ■ ii: ■SI '^-Wi;,.: 

SS/N^S|^3800, 6/i|fr/ca/ eqi/il^^ 

:^/NZ|p^ 14.1 , ^ray pairjitmg bodBm^tiesi§na^^ 

ilrabms, ;ifer1y-1: Dm!^^ consifOMon arrdg§stmg ^,,,1^3Hi;M ■...:.:.:.... -HS'.. 1|::;:^,,,,,M WK^: 

S/NZ$iM:4.2,^ $§:^aypaintinj^^ Bpn^gffptln^^§§;as Wgd pMM rnixiBg^ 

^/ipm5,;:^ri:?;2::.:./n.3;|^^ ' ■ § J|ii|:.;. ■ . .., #111; li;........:,;- .^S-. . 

|itS/NZSii;|&1 . 1 , Mcmp0tenciem§<^^^^^ ha§ardou^: areas 

g|EH>A||i^ 7;3iiiHK^- ■jgMgr. ■■■■; .g- . j^^^^^ ^ 

A^lHZS'MMi^ ill.;: S:|v. %|:;;;-;::\. liliii 

AS|igS, 4871'Sli&|£/ecfncai|i|p undergrounB^^Btk:.. rinirimk,, PaH;; 1 : -general 
regMMmeMsJm^^ .. „ ;/ljiil:;:: ; , ; ;:1|||;L;;:,41-:;;:^^^^^^^ ' ™^^ ..:;-li-;.^ 1|.. . . ^^K- ,,.,;,,„ 
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I EC 6003 ^ 1 , Rotating e l e ctrical machin e s Part 1: Rating and p e rformance 

AS 60Q34 AM RotBting eleMmal mmhinem PdMAQWRatiing anB peff<)rniMnce^\B& 60034A ^ 
MQD$r :::C:S: , ,.;■,, ^aS; ,w--' ' ■ -r.,: jiff ,„ 0' :£. ....ML. M :ff:, : i: ; ■ :|: ■ ,$ M , ■ r? , , , ;,: ■ 

I EC 6003 ^ 5, Rotating e l e ctrical m a chin e s - P a rt 5: D e gr ee s of prot e ction provid e d by t h e 
int e gr a l d e sign of rotating o l e ctrical m a chines (IP cod e ) - Classific a tion 

PkS 60034, ^f: Rotating elgatrical Wf^chinm, P0^S\ MBgree^of ff^ tff& 

inimgralMsi^^ maMiies^^lP coff$)~^ ¥ 

lEC 60050 826, int e rnational El e ctrot e chnical Voc a bul a ry Part 826: El e ctrical installations 

AS:1852.|^26, InfmnatioirMl Electmiechrm^l VmabulBJ^y, Pa|t\826:|E/ee/r/ca#m o^ 

bmlding^ff fCT- tK: M- ^X :yp iS M- M M. -f 

I EC 60060 1, High volt a g e t o st t e chniqu e s — P a rt 1: G e n e ral d e finitions and test r e quir e ments 

lEC 60079 (all parts), Explosive atmospheres 

I EC 60079 0, Explosiv e atmosph e r e s - P a rt 0: Equipment — G e n e ral r e quir e m e nts 

AS/N2S 60079.0, g>^p/os/v^e::^i^ Q:^;EgUipni0t^60eral mqui^f^ 

lEC 60079 - 1, — Explosiv e — atmospheres Part 1: — Equipm e nt — prot e ction — by — fl a m e proof 

e nclosur e s "d" 

ASIfM^S 60Q§^^7\ ;^ 

0:ffclMur00d'j,0- , :/rP' , .,rf^"- ■ ^^-iE; .m^- .::::;ii' J^'L \My .:ML' m-' W 

l EC 60079 2, Explosiv e atmosph e r e s — Part 2: Equipm e nt protection by pr e ssuriz e d e nclos ure "p" 

AS7NIZ 6M79.S qfMMsphemW PMS:$- E^ipmengffpmi^ 

<enclosijre"p' M -iff"^. :.-.\:Sf'-' , . W' " ; ..Iff- jlS- JM- :M- W'' -JP .^W- 

lEC 60079 - 5, Explosive atmosph e r e s - P a rt d-Equipmont protection by pow der f il ling "q" 

AS/N2^ 6007|v5, Exp^0s/v^e Mffi^pher^g:Pari SSEquiprnBhtprc^ 'qff 

l EC 60079 6, Explosiv e atmospher e s - P a rt 6: Equipm e nt prot e ction by oil immersion "o" 

AS/N2S eoOT'^.e, E0losive:0fvbsphergMParl^ protection ]by oil ihiihiersioh'o' :f 

lEC 60079 7, Explosiv e atmosph e r e s — Part 7: Equipm e nt protecti o n by incr e as e d saf e ty "e" 

AS/NZS 60079:7; -jpp/os/y^^ffiMoSjD^fpl, Bgrt 7: Eff^mentMprotBMon b^c^ inor0sed^ 
safetyf'e' ;ff gpr: .^^.^^ 0-. j^gf . .|j;|- if^ , ::::|Tj -0 ^ 

lEC 60079.10, El e ctrical apparatus for explosive gas atmos p heres - Part 10: Classification of 
hazardous ar e as 

AS/NZS 60ti79. 1 0; 1 i Expl&sive afm<3^Se/^s,iF*art iOM'^ Classification Mf areas^Expldsive 
gasat0sf)hemi{\EQgGQ79-'im^ 

lEC 60079 - 11, Explos i v e a tmosph e r e s Part 11: Equ i pm e nt prot e ct i on by i ntr in s i c safet y "i " 

AS/NZS 600'7911'ir^G^ ^ WS<jkiprnent0rotec^^^^ 7' 
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lEC/TR 60079-13, Electrical apparatus for explosive gas atmosptieres - Part 13: Construction 
and use of rooms or buildings protected by pressurization 

l EC 60079-1^, — El e ctrical apparatus — for explosiv e gas atmosph e r e s ■■ — P a rt 1^:Eloctrical 
installations in hazardous a r o as (oth e r tfi a n min e s) 

iEC 60079 - 15, El e ctrical apparatus for explosiv e gas atmosph e res Part 15: Construction, 

t e st a nd m a rking of typ e of prot e ction "n" el e ctrical apparatus 

Ai^NZS,600g9^1 5|lE/egi 0s aMosphgres, Palti-B: C&nsf/rUCf/on,; 

Wst an:d mM^^ 

IEC 60079-16, Electrical apparatus for explosive gas atmospheres - Part 16: Artificial 
ventilation for the protection of analyzer(s) houses 

I EC 60079-18, El e ctrical apparatus for e xplosiv e gas atmosph e r e s P a rt 18:Construction, 

t e st a nd marking of type of protection encapsulation "m" e l e ctrical apparatus 

AS^^Z^ 6:(JP79.0, EljE^ctrim^^^PP^r^fM^^ ^rpbsph^es, PagiliS: OMnstrugljm, 

te^Mi^nd Marking ofj0pe:WpratB&im^ ■ 

IEC 60079-19, Explosive atmospheres - Part 19: Equipment repair, overhaul and reclamation 

IEC 60079 25, El e ctrical apparatus for e xplosiv e gas atmosph e res - Part 25: Intrinsically s a f e 
systems 

Ai!|/NZSIBb07;9^25|ip^ ap)p|affis for :0i|i/os/\<j^ P:ai;t|25: #?|™ 

0fe s]0erri§ ™: mi-' f^gg^ ::::mt -^M^ -fp ■■ .^..;::|p. -fflll :|§i;- -^gSK:. 

I EC 60079 26, Explosiv e atmosph e r e s — Port 26: Equipm e nt with equipm e nt protection l e v e l 
(EPL) Ga 

'^(H^&BO0^920^;Ex0 TMEqaiffjIent mith^ equi[00nt0otection 

levQJgjEPLWSaa'^ ,# ..illP ■ ■ ..Jilp- ■ .ill- Jp;-:, : |||;:: jir Jg- ;^''g^ 

I EC 60079 - 27, El e ctrical apparatus for e xplosiv e gas atmosph e res Part 27: Fieldbus 

intrinsic a lly saf e concept (FISCO) and Fi e ldbus noninc o ndive conc e pt (FNICO) 

:AS/f^iS--60g|9:2;gp^ Bf^giffijW' for :mi^ 

ir)MrfsicaJlxsaf0im ■ ,^:.::i|P- ,' ..;^^:::iS-'" .:.:;:3K '' ■.«*'" ; . ;# .: ..#. . fi 

I EC 60079 - 28, Explosiv e atmospheres P a rt 28: Prot e ction of e quipm e nt and tr a nsmission 

syst e ms using optical r a diation 

A^fsJZS G(!Q79.2^Exp0^ve atmffff^res, P^^MB: PrgMption of^ffilipmeijil^ 

$ysiBmsitffing,c!i^^^ .-JIK"' .:MM -..iilE" . Sii''!,, IS'" J-'^'V 

IEC 60079 - 29 1, — Explosive — a tmosph e res — - — Part 29 - 1: — Gas — detectors — — P e rformance 
r e quir e ments of d e t e ctors for flammabl e gas e s 

^S/NZil:^6DQ|p29..||i^£Xjgffi . atrMS^Uil^s, _:Mjffl2^^'^:^^0^s dg^|pfe/^--jp0rfo|mance^ 
reqmemenf§M dij^ .illffi: JI|K ^mm-^' . M'- ..M: 

I EC 60079 - 29 2, - Exp/os/Ve atmospher e s - Part 29 - 2: Gas d e t e ctors ■■- S e l e ction, installation, 
us e and maint e nanc e of det e ctors for fl a mmabl e gas e s and oxyg e n 
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AS/NZS 6QQ79 2Sm, i|p/o%e 3i;affipspi|^es, liiigrt 29.2|;:| GM-s.:_. d|fecfp/:s— Setecf/q^ 
instaflBfion; u^ %- 

lEC 60079-31, Explosive atmospheres - Part 31: Equipment dust ignition protection by enclosure 

^'tD""^ 

lEC 60243-1, Electrical strength of insulating materials - Test methods - Part 1: Tests at 
power frequencies 

lEC 60332-1-2, Tests on electric and optical cables under fire conditions - Part 1-2: Test for 
vertical flame propagation for a single insulated wire or cable-Procedure for 1KW pre-mixed 
flame 

I EC 6036 ^ ( all p a rts) Low - voltage e l e ctric a l installations 

lE C 60 36^ A A^, Low - voltage o l e ctric a l installations - — Part 4 - ^1: Prot e ction for saf e ty — 
Prot e ction against e l e ctric shock 

l EC 60529, D e gr ee s of prot e ction provid e d by enclosure (IP code) 

AS 60529, WBgrees^of prc^fbctiowprov^^ (^o^M) 

lEC 60950 (all parts), Information technology equipment - Safety 

lEC 61010-1, Safety requirements for electrical equipment for measurement, control, and 
laboratory use - Part 1: General requirements 

lEC 61241 (all parts), Electrical apparatus for use in the presence of combustible dust 

l EC 61 241 0, El e ctric a l apparatus for us q in th e pres e nce of combustibl e dust - ■ Part 0: 
G e n e r a l requirem e nts 

AS/NlS 6ll410, lOec/r/^/ ap/j|r^^^ useilmjh^ pra|grce otgomfey|f/fo/eMust Kart ff:; 

lE C 612^1 - 1, El ectr ical apparatus for us e in th e pres e nc e of combustibl e dust Parti: 

Prot e ction by e nclosur e s "tD" 

ASy^NZS;^B;i241||| E/ecii^ a^aratu%^or ii|i|fe the 'prmM^^ offmrnbii^itibteMpst, Part 1:^ 
Pro;tecf/c3^^ '"S;- 'Wh- - "■"^litl;;; :■■■ -"SSI;--' M- '■l|i.,:., "-':'■■ 

I EC 612^1 2 1, El e ctrical apparatus for us e in the pr e senc e of combustibl e dust — Part 2: T e st 
m e thods — Section 1: M e thods for det e rmining th e minimum ignition t e mperatur e s of dust 

^S/NZS 61241 2.1, BlMcMc&lf^wara^^ thepr^mme WMmbusiible oft/sf, Part::2!,1: 

T:4st mMhpds-mff^^^^ mmmurjy^igni d/;:<:/i/sf S: 3: 

I EC 612^1 ^, El e ctric a l apparatus for us e in th e pres e nc e of combustibl e dust ■ Part ^:Typ e 
of prot e ction "pD" 

AS/NZS 61%l 1,4, Sec/r/c^^^ fbriuse In the'^p:r^mce of mmbustib^^^^ Part 4: 
Type of p refection jSK,, "'"'&;.„. ^.."Mv . ^^JBifi^ . . ''"^Wt^-:. "S. -.-''S^ "..% 

lEC 612^1 10, El e ctrical apparatus for use in the presenc e of combustibl e dust -■ Part 10: 
Classification of are a s wh e r e combustible dusts ar e or may b e pres e nt 
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AS/NZS ■6124:1^ 10, Efebtriml af^0ratf^^ in Jtimpresem^i^W combustibW^ dust,0art 10: 

^iassfficatimofa^^ wffere mmbuMtible^M are-'or maySbU presQfiif' 

lEC 612^1 11, El e ctrical apparatus for us e in the pr e s e nc e of combustibl e dust Part 11: 

Protoction by intrinsic saf e ty 'ID' 

^S/NZS 0241 .tffBecr^^ agparatm forjgse in t0^presencg^&f coni^itsU 
Pr6tectimbyinVnnsic^^fetyr,^^ W ;;-0-- LJlP""i . J:W- W' ::M 

AS/NZS^i61 24:lSi 0, Elg0iric^lMt>P^0^^Jff0^^^ in00presefM^&oom0$tlb^ 18: 

PrQt0MniMencaps^^ ^#-"'' ..-jff""" .::,■#■■■? _:M- -r. 

I EC 61285, Industrial process control - Safety of analyser houses 

lEC 61558-2-6, Safety of power transformers, power supply units and similar - Part 2-6: 
Particular requirements for safety isolating transformers for general use 

lEC 62305 - 3, Prot e ction ag a inst lightning - P a rt 3 Physic a l dam a ge to structur e s and life 
h a z a rd 

ISO 10807, Pipework - Corrugated flexible metallic hose assemblies for the protection of 
electric cables in explosive atmospheres 

0SJ^0-C^M&ic ^00i)ik>n0^PQfi0^ . .. ^^,^llf llp^^^^" ^^ ' :^,m0^'' 1 .^^gS?^ 0W\ ,-,,MmM 

freguencyj0iisdior)7^^ ..JS'"' .....^i^yiBiiS^'^-f"' ..Mdff^^^\ .:J\. -.-MmM 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in 
Ag/NZS:,6:0W9 60079 and the following apply. 

NOTE Additional definitions applicable to explosive atmospheres can be found in lEC 60050-426. 

3.1 General 

3.1.1 
competent body 

individual or organization which can demonstrate appropriate technical knowledge and 
relevant skills to make the necessary assessments of the safety aspect under consideration 

3.1.2 

verification dossier 

set of documents showing the compliance of electrical equipment and installations 

3.2 Hazardous areas 

3.2.1 
hazardous area 

area in which an explosive atmosphere is present, or may be expected to be present, in 
quantities such as to require special precautions for the construction, installation and use of 
equipment 

NOTE For the purposes of this Standard, an area is a three-dinnensional region or space. 
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3.2.2 
non-hazardous area 

area in which an explosive atmosphere is not expected to be present in quantities such as to 
require special precautions for the construction, installation and use of equipment 

3.2.3 

group (of an electrical equipment for explosive atmospheres) 

classification of electrical equipment related to the explosive atmosphere for which it is to be 
used 

NOTE Electrical equipment for use in explosive atmospheres is divided into three groups: 

- group I: electrical equipment for mines susceptible to firedamp; 

- group II (which can be divided into subgroups): electrical equipment for places with an explosive gas 
atmosphere, other than mines susceptible to firedamp (see 5.5); 

- group III (which can be divided into subgroups): electrical equipment for places with an explosive dust 
atmosphere (see 5.5). 

3.2.4 

maximum permissible surface temperature 

highest temperature that a surface of electrical apparatus eiquipment is allowed to reach in 
practical service to avoid ignition 



NOTE this^^defihitipn does'ript apply:::to gases- The maximum permissible surface temperature will depend upon 
the type of dust, whether as a cloud or layer, if a layer, its thickness and the application of a safety factor. For 
details see 5.6.3. 

3.2.5 
zones 

hazardous areas classified into zones based upon the frequency of the occurrence and 
duration of an explosive atmosphere 

3.2.6 
Zone 

place in which an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is present continuously or for long periods or 
frequently 

3.2.7 
Zone 1 

place in which an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is likely to occur in normal operation 
occasionally 

3.2.8 
Zone 2 

place in which an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is not likely to occur in normal operation but, if it 
does occur, will persist for a short period only 

3.2.9 
Zone 20 

area in which an explosive atmosphere in the form of a cloud of combustible dust in air is 
present continuously, or for long periods or frequently 

3.2.10 
Zone 21 

area in which an explosive atmosphere in the form of a cloud of combustible dust in air is 
likely to occur, occasionally, in normal operation 
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3.2.11 
Zone 22 

area in which an explosive atmosphere in the form of a cloud of combustible dust in air is not 
likely to occur in normal operation but, if it does occur, will persist for a short period only 

3.3 Flameproof enclosure 

3.3.1 

flameproof enclosure "d' 

type of protection in which the parts capable of igniting an explosive gas atmosphere are 
provided with an enclosure which can withstand the pressure developed during an internal 
explosion of an explosive mixture and which prevents the transmission of the explosion to the 
explosive gas atmosphere surrounding the enclosure 

3.3.2 
pressure-piling 

increased pressure resulting from an ignition, in a compartment or subdivision of an enclosure 
due to a gas mixture being pre-compressed, e.g. due to a primary ignition in another 
compartment or subdivision 

NOTE This may lead to a higher maximum pressure than would otherwise be expected. 

3.4 Increased safety 

3.4.1 

increased safety 'e' 

type of protection applied to electrical equipment in which additional measures are applied so 
as to give increased security against the possibility of excessive temperatures and of the 
occurrence of arcs and sparks in normal service or under specified abnormal conditions 

3.4.2 

initial starting current 

/a 

highest r.m.s. value of current absorbed by an a.c. motor at rest or by an a.c. magnet with its 
armature clamped in the position of maximum air gap, when supplied at the rated voltage and 
rated frequency 

3.4.3 

starting current ratio 

V'n 

ratio between initial starting current /^ and rated current 1^ 

3.4.4 
time 

time taken for an a.c. rotor or stator winding, when carrying the initial starting current Z^, to be 

heated up to the limiting temperature from the temperature reached in rated service at the 
maximum ambient temperature 

3.5 Intrinsic safety - General 

3.5.1 

intrinsic safety 'i' 

type of protection based upon the restriction of electrical energy within equipment and of 
interconnecting wiring exposed to an explosive atmosphere to a level below that which can 
cause ignition by either sparking or heating effects 

NOTE Because of the method by which intrinsic safety is achieved, it is necessary to ensure that not only the 
electrical equipment exposed to the explosive atmosphere but also other electrical equipment with which it is 
interconnected is suitably constructed. 
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3.5.2 

intrinsically safe apparatus 

electrical apparatus in which all the circuits are intrinsically safe 

NOTE Intrinsically safe apparatus should conform to AS/jjJZS 6QQ|§:11 IEC 60079 11 , level of protection 'ia', 'ib' 
or 'ic'. 

3.5.3 

galvanic isolation 

arrangement within an itenn of intrinsically safe apparatus or associated apparatus which 
permits the transfer of signals or power between two circuits without any direct electrical 
connection between the two 

NOTE Galvanic isolation frequently utilizes either magnetic (transformer or relay) or opto-coupled elements. 

3.5.4 

simple apparatus 

electrical component or combination of components of simple construction with well-defined 
electrical parameters which is compatible with the intrinsic safety or energy-limited safety of 
the circuit in which it is used 

NOTE — Th e fo ll ow(n ^apparatus4 s cons i d e red to b e- s i mp ie apparatus^ 

a) p a ssiv e compon e nts, e .g. sw i tch e s, junct i on box e s, res i stors and s i mp le s e m i- conductor d e v i c e s; 

b) sourc e s of -stofe4- e n e rgy w i th w ell- d e f i n e d pa ram e t e rs, e .g. cap a citors or i nductors, who ^e va l u e s are 
cons i d e r e d wh e n d e termin i ng th e ov e r all saf e ty of th e syst e m; 

g) — sou rce s of g e n er at e d ene rgy, e.g. th e rmocoupl e s and photoc e l l s, which do not g e n ef at e mor e t ^an 1,5 V, 
100 mA and 25 mW. Any i nductanc e or capac i tance pr e s e nt i n th e s e sourc e s of e n e rgy are consid e r e d as i n b) 
a bov ev^ 

3.5.5 

intrinsically safe circuit 

circuit in which all the equipment is either intrinsically safe apparatus or simple apparatus 

NOTE The circuit may also contain associated apparatus. 

3.5.6 

intrinsically safe electrical system 

assembly of interconnected items of electrical equipment, described in a descriptive system 
document, in which the circuits or parts of circuits intended to be used in an explosive 
atmosphere are intrinsically safe 

3.5.7 

intrinsically safe sub-circuit 

part of an intrinsically safe circuit which is galvanically isolated from another part or other 
parts of the same intrinsically safe circuit 

3.6 Intrinsic safety parameters 

3.6.1 

maximum external inductance to resistance ratio 

{LJRo) 

ratio of inductance (L^) to resistance (Rq) of any external circuit connected to the connection 
facilities of the electrical equipment without invalidating intrinsic safety 

3.7 Pressurization 

3.7.1 
pressurization 'p' 

technique of guarding against the ingress of the external atmosphere into an enclosure by 
maintaining a protective gas therein at a pressure above that of the external atmosphere. 

NOTE Pressurization should conform to AS/NZS:;-gDD79:2IE C 6007 9 2 'px', *py' or 'pz'. 
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3.7.2 

continuous dilution (flow) 

continuous supply of a protective gas, after purging, at such a rate that the concentration of a 
flammable substance inside the pressurized enclosure is maintained at a value outside the 
explosive limits at any potential ignition source (that is, outside the dilution area) 

NOTE The dilution area is an area in the vicinity of an internal source of release where the concentration of a 
flannnnable substance is not diluted to a safe concentration. 

3.7.3 

leakage compensation 

flow of protective gas sufficient to compensate for any leakage from the pressurized enclosure 
and its ducts 

3.7.4 

static pressurization 

maintenance of an overpressure within a pressurized enclosure without the addition of 
protective gas in the hazardous area 

3.8 Type of protection 'n' 

3.8.1 

type of protection "n" 

type of protection applied to electrical equipment such that, in normal operation and in certain 
specified abnormal conditions, it is not capable of igniting a surrounding explosive 
atmosphere 

NOTE 1 Type Of protection should confornn to AS;|Mgg^a0079.15I EC 60079 15 'nA', 'nC, 'niior 'nR'. 

NOTE 2 Additionally, the requirennents of the equipnnent standard are intended to ensure that a fault capable of 
causing ignition is not likely to occur. 

NOTE 3 An exannple of a specified abnornnal condition is a luminaire with a failed lamp. 

3.8.2 

energy-limited apparatus 

electrical equipment in which the circuits and components are constructed according to the 
concept of energy limitation 

3.8.3 

associated energy-limited apparatus 

electrical equipment which contains both energy-limited and non-energy-limited circuits and is 
constructed so that the non-energy-limited circuits cannot adversely affect the energy-limited 
circuits 

3.9 

oil-immersion *o" 

type of protection in which the electrical equipment or parts of the electrical equipment are 
immersed in a protective liquid in such a way that an explosive gas atmosphere which may be 
above the liquid or outside the enclosure cannot be ignited 

3.10 

powder filling 'q' 

type of protection in which the parts capable of igniting an explosive gas atmosphere are fixed 
in position and completely surrounded by filling material to prevent the ignition of an external 
explosive atmosphere 

NOTE The type of protection nnay not prevent the surrounding explosive gas atnnosphere from penetrating into the 
equipnnent and components and being ignited by the circuits. However, due to the snnall free volunnes in the filling 
nnaterial and due to the quenching of a flanne which may propagate through the paths in the filling materialman 
external explosion is prevented. 
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3.11 

encapsulation 'm' 

type of protection whereby parts that are capable of igniting an explosive atmosphere by 
either sparking or heating are enclosed in a compound in such a way that the explosive 
atmosphere cannot be ignited under operating or installation conditions 

NOTE Encapsulation should conform to AS/NZg 6007|l:18I EC 60079 - 18 'ma', 'mb' or 'mc'. 

3:12 jdust-rgnition prbtectid-n 

3-12,1 ZA2 

dust ignition protection type 'tD* 

type of protection whereby all electrical apparatus is protected by an enclosure to avoid 
ignition of a dust layer or cloud 

NDTEThisdeflhitioni^is used:^m AS/^ ■;# 3- iP 

3. 12 J' MM'^ i" ..i---^: _:,f m- -'f Xff'. sf^^- ..# S 

dM3t'ign;it!djni::;|3rot#^ en^llosu rf #■ ■ jff. 

type of iproteetion ^br ex^^^^ al^riospieres^^^iere ejicitrical eqif pnientitsprovifled with 

aH enclpsure-pro\/;i5ling|lust in||ess prjiftectioji anij^;meaa|'to limit sjprface terriperatu|es # 

:NbTE This defmitferf^will be"used:;in:jH^future:^AS/NZS;"^^^^ ^ ^-JW"- -iff Si^:^ 

3.13 Electrical supply systems 

3.13.1 

protective extra-low voltage 

(PELV) 

electric system in which the voltage cannot exceed the value of extra-low voltage: 

- under normal conditions, and 

under single fault conditions, except earth faults in other electric circuits 
[lEV 826-12-32] 

3.13.2 

safety extra-low voltage 

(SELV) 

electric system in which the voltage cannot exceed the value of extra-low voltage: 

under normal conditions and 

- under single fault conditions, including earth faults in other electric circuits 
[lEV 826-12-31] 

3.14 Equipment 

3.14.1 
fixed 

equipment fastened to a support, or otherwise secured in a specific location 

[lEV 826-07-07] 

3.14.2 
transportable 

equipment not intended to be carried by a person nor intended for fixed installation 

NO"fE For ;Grdiip llli^plicapris, A$7N|;s 4871 dlief n^s transjprtable ah^^miDbile machines, /llorit he purpo^e$^of this 
Standard, ^C^rbup l:;;^]3pliqatipns shotilS;^ eqfi^alent to the defiriitionpf traps potable In 

A$/KlZS 4a7^J^and:!nGrude mobile maM'H S;^:-l ^:>:S'. "■l:;:;:^;..:... . . -Wyr-,. 

3.14.3 
portable 

equipment intended to be carried by a person 
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3.14.4 
personal 

equipment intended to be supported by a person's body during normal use 

4 General 

4,1 General requirements 

Hazardous areas are classified into Groups I/MJ^ illJGmups (W 

into zones 0, 1 and 2 for gases vapours and mists according to 
AS/NZS 6Q®9/1:0:1 lEC 60079 - 1 , and into zones 20, 21 and 22 for combustible dusts 
according to AS/lSli& 612^:ijOI EC 61 2 A 1 ^O I\B0mOimm-2, in order to facilitate the 
selection of appropriate electrical equipment and the design of suitable electrical installations. 

Electrical equipment should, as far as is reasonably practicable, be located in non-hazardous 
areas. Where it is not possible to do this, it should be located in an area with the lowest 
requirements. 

E le ctric al i nsta ll at i ons i n hazardous areas sh all al so comp l y w i th th e a ppropr i at e r e qu i r e m e nts 
for instal l at i ons i n non - hazardous are as. However th e r e quir e m e nts for non - haz a rdous areas 
ar e i nsuffic ie nt for inst alla t i ons i n h a z a rdous ar e as. 

Electrical equipment and materials shall be installed and used within their electrical ratings for 
power, voltage, current, frequency, duty and such other characteristics where non-conformity 
might jeopardize the safety of the installation. In particular, care shall be taken to ensure that 
the voltage and frequency are appropriate to the supply system with which the equipment is 
used and that the temperature classification has been established for the correct voltage, 
frequency and other parameters. 

All electrical equipment and wiring in hazardous areas shall be selected and installed in 
accordance with C l aus e s 5 to 9 inclusive and the additional requirements for the particular 
type of protection ( C la us e s 10 to 18). 

Equipment shall be installed in accordance with its documentation. It shall be ensured that 
replaceable items are of the correct type and rating. On completion of the erection, initial 
inspection of the equipment and installation shall be carried out in accordance with 
AS/Ni3 6G#9, 1751 EC 60079 17 or for GrG>y|i;:AS/NZ^290.1. 

Installations should be designed and equipment and materials installed with a 
providing ease of access for inspection and maintenance {§iMfiZS 60079r^W^ 
for Groljp MsP^ 

In^iiertaB casft ityi thie^;i|:|||Htion oferrfflSpcIs or:^eg||fffl of^gontrol tfatSthe 

llqijir;^- die^greie Qjillifety cari^^Jte^||rttMrred. Suc;JHpiffiod^,^r]|ap|R^ 

ind/aRhfijise oj^ 
^d e\^ices;li0e pif^iln^ 
cinlro|ptia|M:"by:tM^ incJjJ:j|Hn-e,of th|::|i)||^ ^yp" 

5(a)...-#Aut|iiatiQ#ilcon ^.ilpllp:^:.:! ..;,,;™iii--- jiBlC. 

(bp AliomaipinitiiilWbl an alaliHrtPved by ariif^dciated n[i|:MP^^^ 

mr Me \^^r\\y00iB system . ^..^Illill'- ,^,.^,yg{gp:"" ^.-::ii-' :.:iPS 

^(c):-:||A -Shuai^rocedM^i^i^^ qggillfparametersffl anj: 

4i^ex|losiv§gohdittc^ undj|||||WmUouS;C^^ ;33llilP"' SiilE; 

N;@i E ep^ditloniSof cog apply wjjeljiiitf is not praett:rtp-;to compiy.g(y|l||pfer reqijlreitiehts of Jfilsi: 
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Equ i pm e nt — and syst e ms — us e d — m — except i on a l — circumstanc e s, — for e xamp le — r e s e arch, 
d e v elop m e nt, p i lot p la nt wh e r e e xp l osion prot e ct e d e quipm e nt i s not a va il abl e , ne e d not m ee t 
th e requ i r e m e nts of th i s Standard, provid e d that th e i nsta l lat i on is und e r the sup e rvis i on of a 
compet e nt body and on e or more of th e follow i ng condit i ons, as appropr i ate, ar e met; 

measures a r e t a k e n to ensure that an e xplosiv e atmosph e r e do e s not occur; or 

measur e s are tak e n to e nsure that this e qu i pm e nt is d i sconnected on th e occurr e nc o of 

an explos i v e atmospher e , i n wh i ch cas e i gn i tion aft e r disconnection, e.g. du e to h e ated 
parts, shal l b e pr e vented a l so; or 

m ea sur e s ar e t a k e n to e nsur e that p e rsons and th e e nvironm e nt ar e not endang e r e d by 

f i res or e xp l os i ons. 

In addition, the measures qr cdMitlShs of Ip^ntrM sh^ll be^^ocumentM by -4o-be 

ta ke n are la i d down in writing by a competent body who: 

is familiar with the requirements for this, and any other relevant standards and code of 
practice concerning the use of electrical equipment and systems for use in hazardous 
areas, 

has^^^a^^ access to all information necessary to carry out the assessment. 

Examples of'^pecifie app(|catii|s ari^provilded Irvl^nnexliA. SLigh; applibatio^n^^ 

fpro fir$t prinicjples^meit th^ orlriay fifjiow \$e req^jiirerrients 

idlfitif ied-;iri...A 

» (|yeris-:i:n^ ■lift., ''§:y^\:_ . W:.. S -: 

J?» Fuel dis|enser|f K l,. WZ' 'M; -S-^..^ 9k\.: Wi\_ V: liv. %:' . -'U- 
^S:;:\;Fix|d electrostatic: eqi^itpmeg;; . -^^^;; K . lli;;-,.. ■^£: -fl:. ''ft. S:-. 
»SE.le<^i^stali|h^ Sfe -iH '16-.. ^R-;.. Sfe- W- %^ -i- 

«oifibwSle:rx^ 'K: IE Siv . ■-§£ ■ft&: "§fc -"B;: '& -fe: 

» iliiSabqlllDry ^JH . -JB- .eii-:- Wm. ■ -iSr, ||: M: ■;|:^:^^ 

# ;;-;:^cd^n:cfery bitte iiildirifs;; , Wi:.. B- .■iiS-^:;,,, :,]i:;; li: ,,;„-S:-, . ■Mv,, 

4.2 Documentation 

It is necessary to ensure that any installation complies with the appropriate certificates as well 
as with this Standard and any other requirements specific to the plant on which the 
installation takes place. To achieve this result, a verification dossier shall be prepared for 
every installation and shall be either kept on the premises or stored in another location. In the 
latter case, a document shall be left on the premises indicating who the owner or owners are 
and where that information is kept, so that when required, copies may be obtained. 

In order to correctly install or extend an existing installation, the following information, 
additional to that required for non-hazardous areas, is required, where applicable: 

© area classification documents (see AS/NZS 60^9, 1 0,1 1 EC 60Q79 -- 1 and 
AS/N^3 6ll|:1 . 1 01 EC 6 1 2^ 1 1 0/ 1 E(gl:QQ79-lPQ-2) with plans showing the classification and 
extent of the hazardous areas including the zoning (and maximum permissible dust layer 
thickness if the hazard is due to combustible dust); 

® optional assessment of consequences of ignition (see 5.3); 

® instructions for erection and connection; 

® documents for electrical equipment with conditions of use, e.g. for equipment with 
certificate numbers which have the suffix 'X'; 

® descriptive system document for the intrinsically safe system (see 12.2.5); 

« — manufactur e r's/qualified p e rson's dec l arat i on; 

—— - — NOTE — Th e m a nufactu -F€4^%/^4^i f ie d p e rson's - d e c la r a tion i s - appl i cab le io s i tuat i ons wh e r e unc e rtif ie d 
e qu i pnri e nt (oth e r than simp le apparatus i n i ntrins i cai i y saf e or e n e rgy li mit e d c i rcu i ts) i s us e d. 
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® necessary information to ensure correct installation of the equipment provided in a form 
which is suitable to the personnel responsible for this activity (see 
iS/NZi^;6QQ79MI EC 60079 Instructions); 

o information necessary for inspection, e.g. list and location of equipment, spares, technical 
information (see IsyNZSOQ^lMl EC 60079 17 olfor Grofgl, ASMZS 2290.1); 

® details of any relevant calculation, e.g. for purging rates for instruments or analyser 
houses; 

® if repairs are to be carried out by the user or a repairer, information necessary for the 
repair of the electrical equipment (see lEC 60079-19); 

© where applicable, gas or vapour classification in relation to the group or subgroup of the 
electrical equipment; 

® temperature class or ignition temperature of the gas or vapour involved; 

© external influences and ambient temperature; 

> |||ord||li;$el^ cablgintry systiHrfor c®i||Jance ;||jth thetrequii^eirpits 

;:|01he^^|i(;ticuiar|^^ of pStection;^ JHlii: ... .;;:|m ;,g||ip ,. :.. ■;||g;.:: ;.:||;:;i:iv..,. , 

« '^-Srawing^ sotjf^ules reMing.to eigillidenti^^^ -■Wm.r^ I;:,-. 

» JJTi Nevi|lealand,|be Hazag^^ Area^^itement Qifcriddic V^|i|iGaticroS»n g 
■jiperiod|Mnspecti|B-f (referl^ ,211?". SB?^ -SIK vp-^ W9: 

Additional requirements in the case of dust: 

® documentation relating to the suitability of the equipment for the area and environment to 
which it will be exposed, e.g. temperature ratings, type of protection, IP rating, corrosion 
resistance 

® material characteristics including electrical resistivity, the minimum ignition temperature of 
the combustible dust cloud, minimum ignition temperature of the combustible dust layer 
and minimum ignition energy of the combustible dust cloud shall be recorded; 

« — the plans show i ng typ e s a nd det ail s of w i r i ng syst e ms; 

« — r e cords of s ele ct i on cr i t e r i a for cab le e n tr y s yst e ms for comp l ianc e w i th th e r e qu i r e m e nts 
for th e part i cu l ar typ e of prot e ct i on; 

« — draw i ngs and sch e du le s r el ating to c i rcu i t id e nt i f i cat i on. 

NOTE The verification dossier may be kept as hard copy or in electronic form. Methods accepted by legislation-m- 
e ach country may vary the form in which the documentation will be legally accepted. 

Itghall bg|t||e:,respoijiiM^ in coniiiltethe insjglla^^ to|: 

eMure t||iih§. relevi^J;:jinformati;|iH^^ buM||r;.preparaiife.of thli^^^^^^ 
miy^'be' delighted ■ --ilil::, ■■:|||- ,,:^.^^^... 

4.3 Assurance of conformity of equipment 

4.3.1 Equipment with certificates according to lEC standards iq^r|iS/NZS$tanddr^ 

Equ i pm e nt — wWFi — c e rt i f i cat e — accord i ng — to — l EC 60079 — &e4es^ — l EC 60079 29 - 1 — 34:^4 
l EC 60079 29 2 or l EC 612^1 s e r ie s, m ee ts the r e quir e m e nts for hazardous ar e as, wh e n 
se le ct e d and i nsta lle d in accordanc e w i th th i s Standard. 

Iquipiroifit with ^eMp^^ble certifica|l|fli|Jit:ding to hasifflWs areasv^tm 
:AS/NlS:^::Standaf:|i|i|G::^^^ ,Ti|t|3^2.1 ■ for. gasesllid,: 

^apoKf or ■ Ta blrtil^ 
Nhstall;SiiiS:^accordai®i:S!th StahtlaFSHilllilK :4illiiP llliS" llli: . 



;>^GceptiiJ:ii^gertific^t||H^^ shall be|iiK| d^to^i^a Certifii|liv;pf ConfliiTiity^wlSfefe 

:fa) jMiliued in aeilllililHith^a Type 5 ScliiH^ipplying wlt^^^^^^ Gwjjjde 67]|i|ii§' 
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|b) isiissuedpy a^body cSpratilg witWin tfle lipExpchfrrie oilfhe y^^ZExjgchigme org by a- 
certif icatijon bdd y w i t|iacc|id i tai^^ l5p j A^^^fsj^ 5 p jfp Qp|^ ^^ j^a j pj||^ j^ - ^ - p^g|j^^ ^^ j^ 
RlGognitipB Agpemint (HRApNitll J/^-ANi c||^ering|:;:Proll;uct ^ertific^ptioni;: of 

; Expl0si,dri#rot^W^ i|Sip"rien Jt ji;. , SI-" S.K. :.M 

(^) ■ ce^iliGatiM sh^^ j|:sued||iy: a :§^rt^^^ cfeirreriiSaccre^jtatip^ 

Jf ■ ortiiccei^ance i^^^^ in|epen|^ni;ass^m|nt coMplyin|twith |jSO/lgG Gilide 65. 

Tl|0;acc|iyitatigri of^i^ i|ow^|x cgipfida|fdn fol^ system ijn 

thaiEx ftfld; as|p^^ ■%■ 'fj Ig "ig;:- w M\ ■|^ 

:"(d) th^:;:certifi(iatia^i-;Syst#^^^ ■ ■ W: ■§■ 

(i) testing (of sarjijples iSr co^ Hith rflevalt; rEClStandi^^^ 

St:andar|!3; ^ :-M-. '& W: 9 W- m ' ^:WW:. ■ : fe 

(i1^ a|Bessrri§nt anpaud|ipf m^ufafQurerl^by ||e CeMcatiffifj: bod^for^ 

oStheir ;;pality|§iptemlkcco 1|) AI^Ex ||^ lECi^ requirement^: or equivalent;; 

■W ; atfd |:p- ■ ||;e ..||r ;:|f ' -glr ||: jiu -S ,,p\ ■,|i.:; . , .^^^ ^^^-. 

(iii) <>n-going sur#illan(^^^aud|S o|im ip accoMancetwith:;!^ or: 

jlCEx|qualit;||;requip ||liiva:lint, :|y- thy Ipildy, responsible" 

|pr is^tjing thil Cert|i0ate.||:h fx^es ip^t pr®iude;ibe Ce||i|icationgBodf farraf g^ 
■3o haye surv§i^lanci!audits^:G;ond^ anpher iiody o||frating Ji theiBagent 

iquipmght c^fifiedpinderi^^^fe lEgEx gcheme anf regjMered fii the :|ECEx^^ 

^wwwjeeex.cfm) , ..^o^^ . ggheme^^' riillsterpl-"'^ on-#t:he ■.:^NZExg"' "database- 

^wwwjinzex^bm:#) me^s the^^ ceiified u|ia^ 

a(jGe|table \^rhen lianufaltured ^p i; 

irt^talled an;i;site, -gM Bp0o^r\aW?^n su:Gh^ cas§s^ a statement of aapssm en p: by a competent 

;jf5erson iTi;ay^be aceSi^^ S5:" . . ;ffi; 31" . "IS- -S5n;^ . M-:^ ,;:::3, 

4.3.2 Equipment without certificates according to accep^blelEC S&tandards 

Apart from s i mp le apparatus us e d with i n a n i ntr i n sicali y s a f e c i r c u i t, th e s ele ction of 
e qu i pm e nt for us e in a hazardous ar e a, wh i ch ei th e r has no c e rt i f i cat e a t all o r i t h a s a 
ce rt ifica t e but not i n accord a nc e w i th one of the standards lis t e d i n ^.3.1, sha ll b e r e str i ct e d to 
c i rcumstances wh e r e su i tab le e quipment w i th c e rt i f i cat e i s not obta i nab le . Th e just i f i cat i on for 
th e us e of such e qu i pm en t, along w ith the installation an d mark i ng r e qu i r e m e nts, sha ll b e 
mad e by th e us e r, manufact urer or t hird part y and be r e cord e d i n th e v e r i f i cat i on doss ie r. Th e 
f ollo w ing r e qu i r e m e nts of th i s Standard, und e r th e s e cond i tions, m a y not b e app li cab le . 

Apart Tfomsifjiple^^^^j^ useiCwithjl^^ safii:cirGuit;Sj:iiie sel|!Gtionn;;;of 
equipnrieht fbmpe injifj^azl^ ariii, wh||H has|§ certileate b^ ae|prdandM^ith me 
ot the!i'Stan0rds £lftted.jjK4.3-.l5a3hall3p riitrict^lih: to Gjrfpmstanc|iffvvherel:suitab^ 
eq;Mlpment...w|ffii acciptabl^ipjertific^tiiW^ . ■ ;.J|i£.:l:.,....' 

The-jiistificalion fqr the^^^^u^^ of tufch eqi|ipmen||Gertifii;d to afJiSilternatiyi^Standat^ those 
refer! he edlin 473^,% inspectjonv maintenance, 

r§jpir and^yerhaul requipmenti^ ^^mad^y th||person^^Mh^ contrq|pf the iri^tallatiph 
using-a corinjpetent!body:# SEL: . -ME- M. ?X9. &-■ . 

fhg|ustification s^^^^^ in<iludedf||kp vi|ificati|lil dossier lffii:$ ma^ijt^ke the^irm of^ 

a iCgnformity^ AssissmelgB ofSi-Confdrmity 

A$;|egsmentJ)ocun|eht canft 

4.3.2.1 For use in Australia 

For Group;MnstaH|tionSy|ie^ not aiG^ipted.:^^;:|;r 

NOTE R^gulatory#fqthoritj§fJ maY::Jfpecify^^\a^ accepjtarice of .eiqSipWient certified ta; 

alternati\/;e Standirds-J ..-.g^; mM ..^^Ji'-. ™P' :...Mr ...nM-" ,. . MM" M- -:-:^ 
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4.3.2.2 For New Zealand 

ProQf/of ^om|ij:iancegcan giffl^monstratedgwi pffib^ Mlpwing r^girne| of;|^^ 

(a)|J Europep Coilficil IMp|tJve 94/9/ift;pvTE)C|on Hlf^rddulArea Equipment- fe 

(bj: For; battery poAA/eredi^ 

(i) fapprovalf :|ssued^t^^^^ tfeiUnitedjiS of: 

(ii) 1: certi:fied ;|y: UndeiHiite^r^^ LaboraMies iBi; (DL) if the Ulifed Sgtes o|: America to; 
:?:ANil/UL:|;Q079 ser^l^^^^ 

^Air tH;if reqidlreri^^nts^^^^-a^^ td:|te&upplieispohsc^^ uri^er these rigimfe or 

^systerris, sMW ffi;:met;fy a personi|ggGrganiza||in loca|ed inltgw Zealigd whMis reifporviible 
^fpr thf^supply ol^roduit in New Zfafllnid. Thel|erson;Q^^ injNew Zealanlt ma^^lat 

times Me a eom party imlSiling^ prdteetdirectliy^^f^ 

4.3.3 Selection of repaired, second hand or existing equipment 

When i t i s i nt e nd e d th a t existing, second hand or repaired equipment is to be installed in a 
new installation, it shall only be reused if: 

a) it can be verified that the equipment is unmodified and is in a condition that meets the 
content of the original certificate (including any repair or overhaul) and 

b) any changes to equipment Standards relevant to the item considered do not require 
additional safety precautions. 

inaddilidn, thliproe^ 4. Shall be|f;i|lpwedSHy;h^^^^ 11- 

NOTE 1 The act of introducing equipment where specifications are not identical to an existing installation may 
cause that installation to be deemed 'new'. 

NOTE 2 In the situation where equipment is dual certified (e.g. as intrinsically safe apparatus and independently 
as flameproof equip:^henta^^^a^^aU^&) care should be taken that the type of protection used for its new intended 
location has not been compromised by the way in which it was originally installed and subsequently maintained. 
Different protection concepts have different maintenance requirements. In the above example: eiqjjipmen^ apparat u s 
originally Installed as flameproof should only be used as flameproof unless it can be verified that there has been no 
damage to the safety components within the intrinsically safe circuit on which safety depends by, for example, an 
over-voltage at the supply terminals or if it was originally installed as Intrinsically safe then a check is required to 
ensure that there has been no damage to the flamepaths before it can be used as flameproof. 
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4.4 Cornpetency Qua ii f i cat i ons of personnel 

The design of the installation, the selection of equipment and the erection covered by this 
Standard shall be carried out only by persons whose training has included instruction on the 
various types of protection and installation practices, relevant rules and regulations and on 
the general principles of area classification. The connpetency of the person shall be relevant 
to the type of work to be undertaken (s ee Ann e x F). 

Appropriate continuing education or training shall be undertaken by personnel on a regular 
basis. 



Gomptervcy may be dfmonstratedpn accofi^rvce witlfJAS/NfS 47g:1, G0mp^t0ciBs fqr 
por\mU ^ithMi^ectrio^tl^quipm^^ hami^lMf^W streas^^ |r|lnirig -an^ 

"assessmenfff^mewlFte" ;g|fil™" ■^™^---: ,;fljSr -;M: :W' 

NOTE — Comp e t e ncy may b e d e monstrated i n a ccordanc e w i th a tr ai n i ng and a ss e ssm e nt fr a m e work r ele v a nt to 
nati on al r e gu l at i ons or standards -e f us e r r e quir e m e n ^te^ 

5 Selection of equipment (excluding cables and conduits) 

5.1 Information requirements 

In order to select the appropriate electrical equipment for hazardous areas, the following 
information is required: 

® classification of the hazardous area including the equipment protection level requirements 
where applicable; 

® where applicable, gas, vapour or dust classification in relation to the group or subgroup of 
the electrical equipment; 

« temperature class or ignition temperature of the gas or vapour involved; 

« minimum ignition temperature of the combustible dust cloud, minimum ignition 
temperature of the combustible dust layer and minimum ignition energy of the combustible 
dust cloud; 

e external influences and ambient temperature. 

'NOTi:^lt:TiS''recomm0^cied that ^thp'^quipment jDrpt^MMKvels (EPL^pFequirQimnts are;p^^^ Ihie^^^rea 

claiS:sificatton :4clKirng (See.:3pJsiZS;.60079g:rt^^ :Wis shqlf \ .alsg^:apply:ieven if 

cc>SequenGt$i&av€ nQt.b^Jisrtl^u-bjected.lM^^^ will;- 

m;a1<e the::fu|uTB aliocatioriilof:;!^^ i nsta 1 1 at iofg3p[irerinej[j|§S^ become:; 

■;c;onsolidaled^'tnto eq:Li!pm^ »""' dSl;-- ; ,::1^--" -lii-K" ,^.%^4^^- 

I t is r e comm e nded that th e equ i pm e nt protect i on l e v el s (EPL) r e quir e m e nts a r e r e corded on 
th e ar e a class i f i cation drawing. Th i s should a l so app l y ev e n i f cons e qu e nc e s hav e not be e n 
subj e ct e d to r i sk a ss e ssm e nt (s e e 5.3 and Ann e x I ). 

5.2 Zones 

Hazardous areas are classified into zones. Zoning does not take account of the potential 
consequences of an explosion. 

NOTE The previous editions of this Standard allocated protection concepts to zones, on the statistical basis that 
the more frequent the occurrence of an explosive atmosphere, the greater the level of safety required against the 
possibility of an ignition source. 

5.3 Relationship between Equipment protection levels (EPLs) and zones 

Where only the zones are indentified in the area classification documentation, then the 
relationship between EPLs and zones from Table 1 shall be followed. 

NUrE EPLsSP" t ntf educed:; J RpBS^'S^^ £PLs .nilgt^ihot b^M^^i9ned;;itppxis^Ji^^^^ 

;i|hire::hi3gSr|[ous .ar^aiggSiications have^lpilrg^^ 

: jPLs arKuls^d butii^jBiiilf^ifefrences ca.ni||g(|(prpreted as. 2pn^Siliipcordinp;fii>;:tableu^ zc^ries--are 

/assign^eS:;-' ..--IP'^^SS; :" ::::::.Sml}':[\ . SlfiW"^' . /.^M'^^:: iS"-^ -IS M 
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Table 1 - Equipment protection levels (EPLs) where only zones are assigned 



Zone 


Equipment protection levels (EPLs) 





Ga' 


1 


'Ga' or 'Gb' 


2 


'Ga', 'Gb' or 'Gc' 


20 


Da' 


21 


'Da' or 'Db' 


22 


'Da', 'Db' or 'Dc' 



Where the EPLs are identified in the area classification docunnentation, those requirements 
for selection of the equipment shall be followed. 

NOTE As an alternative to the relationship given in Table 1 between EPLs and zones, EPLs may be determined 
on the basis of risk, i.e. taking into account the consequences of an ignition. This may, under certain 
circumstances, require a higher EPL or permit a lower EPL than the defined in Table 1. 

5.4 Selection of equipment according to EPLs 

5.4.1 Relationship between EPLs and types of protection 

The recognised types of protection according to lEC standards have been allocated EPLs 
according to T a b le 2 TaBlis 2.1 a^dlM. 



:Sll.t 


>le 2;t-- Gases and lap 


arr^ a 


jlaJipnsWtp betwieen IfLs andtypes <>f prc>tection 


% It.....:. iL. "li 


pplii^ble^^Jaiid^ds ■■li;:^;-- 


EPL 


' Type|6ffprot action 




CGroupli; 


A^cpirding^tp 


. Commelrii:!:^; 


iPa';" 


lntri;nsipally-sa:fe;- .JS 


|a' ' 


&' -1 


ms 23^0- 7 ■^^^:-::::-. 


"■^"-"^-■■i _ -"-iY. . vS":. "\^i- ■ 


Enoap:suiation'% W^ 


'SM 


"S;f 


T^smzsmormM 


Sp^iqilil- protectvpri 


..;^s^x 


. ::M' 


msmzSMze ytSm^ 


(VVhere-cMified fon^use m Zone^O 


TWSndepend^ot typesfc^^ 
^prcjtegtibn ^ach'^meeting^ir>L 

;'Mb:/^:i:-- ■ --my,-- :-m- ' 


f > 


1| , 


3||/Nz$'|p79 a|| 


|i?;i .accord $gj;0 wfthl5.4.2|:5: 


VMb' 


; lntfinii{p;aliy saf^^- 5S:fc 


'iK 


"M^ 


SS/NZStS0079.1lS: 

AiS380.E.:. 




^^:Fiamep||gof :-^:;|.v -^KiL 




Ill-" 


AS:S380.2li;:. 


^d^ili; 


;:lncreased^safi|ty ;:lp^^^ 


.:/e' ill 


y:\ 1 11: 


/K^imseooWW: 


W:yf '9h- ft Wi: ^^^ 


fRir^i^surized::enclosufe$;^ 




j|, l; 


ms/HZsmooi^mm 


■■: Erv^atpi^u lation"^^i^: -M:i ^r 


-smr 

■«b' 


:|;y :. 


iAS/N2S|oO70-Tai 


PowderJiNing J;i WB 


mv 


W:L 


IS^NZS 60079.5 


; Speci a r: protect ion,;;:; 


'^''M- 


l|:S. 


■AS/|g-S 182||:;:::7, 


Wh^ reicert if red for u se i rt Zdn e::;:1: 




tntrinslcally-siife 


I'ia' 


iilji 


vAS/NlS^60079: l!;i:;^; : 




^^^AS„238:0M:: -m 


liC;60079-;l:1 


i^Encapsy lotion ^y, Iw 




■ ; i^ii- 


AS/NZS6007:918v 


^lEC 60079-18 -^ffl^ 


^^;0a\ ^ 


T\wo indep@i)3ent types -of 
pirdtection eaeh-meetinigEPL 

'Gb'--t.- my. 


%,_ 


7Si:i:L 


l:ftS/NZS::eQ079,26 


:ii|j:60079S2fe: 


J;protectton: of equiprnent afid^;-;:: 
tran^nnissidn^systemfeusing^^ -^^ 
dp^iic^l radiation:; 




%M ' 


^AS/HMm079W:y 


: Where Certified f#;;:use in":;; 


:ieK60079,~2|J;-; 


Whiere certified: for use^in 
Zon^-O-:- ■%. 


v:.3peciaLprdtectioffe^^ 


^^''%. 


, WW 


<:AS/HWm26 '"W 


;;y\/here certified for;;use iri;^ . 



"(cpntlnti^d) 
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-■EPyv 


JTyp^i-bf projection ,,j;-^ 


Code N 


l-Groupl 


Accojr|iing tqg 


-N,<? om m e n ts .#■ 


J0 


plam.e^r:oot\i;0riclosurp^^ ^4J 




Mr . 


miMzseooim ; 


-Si: t If"'- yy^ 


«S 23i80.2..il^ ::::a 


!::IEC 6]DD79S1E^ li: 


:K!jlHreasjsd; saf^^y ;.i3-'- ■ ■ 


'e^^.vgi 


jff 


ASANZS,^0W9.7» 


ASS38P6;- ■■«■ 


;lK6Dp9-7..i^-" 


■::■■;:;■;■-"■■ ■ ..-^rrZ-y .■ ■■■-.":"■" : v^M^■■"■■," 


■%'■ 


JfftI 


MS/NIS 60019:11 


^::AS 2380.7 .;:i: 


■immoimm' m 




^'■iifib' 


.Mw' 


AS/NZS:;:gO079jav 


-AS243:P- -S: 


;y|EG6:D079M:S 


Oil Iprner^iQn' -gig^,;;/- 


ipl* 


.::^l|#- 


miMssm79.e.jm 


.J:EG600i9* Jii- 


Press ufized-:eh closures--: 


.:.E:^pxi::^f 


-H;;P:e;--' . ..: 


m^mmmojm 


_,m::':.-: M^n. ..:gN::t:- 


fAGCOrdingStb Zorft 1... .# 

■ Tegg;|(^!rp^nt%■;;;:ip :::icy^P: .:# -, 


ilC60i79-2.:iir" 


J^q;yiSier fHHng :::M'MW^' ^ 


^,:gi|i 


" :0^ 


'AS/i?si|;S 60019:5 ::: 


\£mmoo7m&' 


'■Field bus intrj"li$ical!y safe:^;!!- 


;-■ .Ji 


|p..,i,,^,,g 


naS/NZS:f6d079,;2ffi- 


AS0!|§:;^i5OO7g;:27,.gd^ :2-Qj006 , 

OnJpM--;:' :™:u Jl" , fr^v;: vj:. 


IEC^pd79-|i7— 


3B:"'"^ p-^' J? # ;:-.:.S- 


■:Prot|it&n..p|:5ei||Uipm^.^^^^^ 

■ t|i;pmissio|i"sy 

;^^fi?ii<;al-yi|latipn||i ,:;■ 


N^;::;3;ii| 


f If 


^^iQl5'NZsSQ079.28ll| 




\ lEC j|079.2te" 


V^jjiirel^cerfifjip fpl&se in:| Mi 




"""'s' ,„■„,; 


liiSf M'.:" ./: 


gminrnm^ ,Mm 


1 Whe re i^lf tlf ied^p r . vi^l i;ri M Wp: 




^:1ntrm|!pally's^^pv,- . .^.IS 


lili^r' 


: ..jilli 


AS/fsIZS 60079111 




,.l:Bil;00^7|m-' ;.::eM 


-JIncapsuMion, ;::^ms0::m- 


■ 'nnc'.;-|: 


pr ;:;; 


;^^^^NZS!NS0079...1-6Ki 


liEc 60p9-i,a m-: 


^" ::^t.:Mm^^''\ ...: ..-iil 




irf' 


;:^AS/Nis:B0079:ii 


A$apO-9,::::h(|l^ ■ 


lie aools-i 5 . ^m 


ir'^ editiAi(2001|:^Pf IE:Q6007t^:i^^: 

^4 6 nptiagceptedl:!Jnlessfreyi^WeH 
aceffliing to/;fli-2.ji:;----- -Sn^ ■ '" 




:l!i 


:ii:ip' ' 


AS/NZB 600aJ5 


.JP'^''' :.#■:#:". W J 


AMP80Jj:::«-^ 


Mill ' "" WS^--. -yX^^-y 

^^lEC 600179-1.5 Wm 


nS"' editi^ri^:t20Q# of ;||p0i« 
; 15 npt::a:cGepteE ^unjlls^reyie^ 

accpWig:tO::4|3;2#;;^-:.; '■ 


En^y lifTfiftattan; 


nM 




mMss^mSM 


Wm M-^- :3: ;^^^;; . ^-v :: &- 


im::2ZBo;mm- . ■-; 


^ECMS^^^^.:^^^ 


12"^ Mitipg200M of lEpOOMi: 

'1 5. ^npiipJepted jainje^f ^Tevi^^ 
ao^prftrig tpJf^S. 2i- ■ M 


:^H S pa rk i rrgpq u i pm^i)g||:;|i w;^ 


'ncy 


.iNNdiiff- 


;::-Ai^N2SJOp0:1„6;^^,,, 


^^iP""" W:^'' ^■■v#.:' J- .....■..■:::■£■ 


mS2MW9-"^ ...J- 


,Jlil0079;,K-' . 


23-;0Sftiph (29S1 ) of IEC6:0C)79": 

:, ji^nt)! -ac^i^pted uffl^ss. riviewedl,.^:: 
Sccord i n.glto 4 .:3i2'' ■:: ;E:;;;:Ei;- Mmp:^^' 


.--Pressurtzedwenctosures 


ilrf 


^ ^Lm 


AS/MZB: 60079^2:^- 




Wm'^^mMf^'' ..:;.y: 


::::ApiDrding..tC!;-Zon#2 jf." .. .^J 
|iiquirenrieffis........:#- -ffii Sai- 


IEj«D079-2;:sg^:^: 




i;FieidbuS:^nlri-incend;iye--:.,^«^ 
- con cejc^ifiF HI G;QJj;:if |||ii#^^- " : 




.:.;E::.;t!J:ii* 


SsJNZSJJ0a79.27,;:. 


^IppliesipFFNIci . M: 


IEC::60©9-27t8ffi^ 


WM-: m\^ ^^:SE %::mE 


:: irpteptipnlpl;^^^ 
transmission^ systems usingilni 
■ opt i qfi I y^^d iatio n^,:;;:;tf J;i| ■ . 


lllilp"' 


II :;: 


,^/m§is. socmm , 


.,jpp0::i: JiSr ,::r^ ^ jg: 


:aic 6{||pff^ ;,^p| 


IpKere eertjfied forv%e Iri^^^^ 

SSbne 2. JP M: . S 


,,Sip^fiai p^rptSction' 


i:::3:r::l:iliS 


WWW y 


.j^gr)pii8aiip-"y 


Where;:<^eTtified:f0r usenjn \Mm^:M:- 


.:-^^^NOTE Forprote-cficSM 


/ ventilal 


ion,.E>cii 


ilunpccordan<^;::with A 


$N;pKSeferipl9.JS:'- m. ■' . 
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EPL 


Type^ of p^pteptiod'^^E|iN;;;^ 


(Sodle 




^■■■■■■■r^^^ 


,_^^......... ...^^^^-^^ 




1lltrinsicMy.safe"-;;lvv-^^.. "'^ii^ 




ill 


:AS/NZS60Q79.11-tto: 




iAS/NlS;-6i2lt;ii' ■% 


^Equipment iid^ntififed as-^Ex iaffi- 


>li23Bft ^^ ■ "'ffi: 


.,!,E(|:6O079M1 '^::m,,,.._ 


:^Encap^ulatio.n%;: "^fc"- 


'nira' 


■:i;-i;ij "^ 


v^AS/NZS 60919:18 W 


EEC 6Q0;79-imi:,... 


t- Protection byf rrc^losure'if J/ 
■]::,: ■■■;1; ■■ -liy; ■■■1;:|:; 


'ta!;-: 


''|m ■■'■ 


AS|NZS^'fe^1.l"^^^'||;;;: 


: Eq uipmettt; identified as vExtD^^^^^^^^^ 

:::A2b».-. S:. % Si,. %.., 


aS/NZS6124^iB:i..1 ^^ 


'^^EquipnMnt tdejrttifiedg^ blPvA20 i 


^ASANZSg::60Q79;Si:. 


1|L S;: ■|:;;V, 11::., "i;:; 


iEi::;60O75i31 -Ife:. 


; 'Db' 


; Intriiisicaity safe:;- 


Ill 1 


::::;;|il 


,AS/NZS 601379. 11'S 


as/NlS-6,i„2:^i:::::i.1 


lEquipnieiiitideinltified a^^ \d% 


:^ls, 23^0^7 ^':m^ 


""%-. -^^^^ ;''^S:, 


\mmo7m^ '^ ''nm: 


. Ertjppsulattonlh:- ■ V^S .... 


'mB:;: . 


#11 

r % 




::^:Equiprnent identified^s Ex:'irn:i;^; 
a lid Ex m 5- "1:-^ -Al ^'iv. 


"AS 24Mr: "^1:::;h. 


Equlpnnentjvidentified as^^fx m 1:^; 


■ ii|::;60i|g^1-8 ''liji;: 


Equlpmentltdentified as Exm "I- 


A$/NZS61l4^;18 - 


lEquipment id§Mified^'as;Ex rriD:. 


\.IEC®241-®ii;.. . 


Eqiiipmelrit ideritifled a|;^'Ex mE, 


■;;;;-.... ^!!;:;:;eV:::V.:". ■ nh;:;:^.:,. . 

. Protection ,^by:;l3ri clos u re "■ W^ ^^ , ,„ 

^ 111 . i::;.. ™:i 


'ti!E;.... 


... iiife. 


■aS/NZ||B4:24 1 .Ifij/ - 


Eqfipmeht' Identified asSx:tD ■-;: 

AOW^;.- ^T::-:< :^:::v;. /^Hl^^; - 


A®NZS -6^1^41 J ;i:-il 


jKEquipment idieirttifiad^^s PIP::;A21 :^ 


AOT23e" :::li;:: ■■■ 


^Equipment ideMified -^is DIR::;-^^ 


v^iii:;!:;; 


ASimseomm^ 


\- ..^^-;.E-. V.-:^-.; .:V,. .W^V: \V.v. 


,IEC:^60O79-Jlifc . 


;;;pressurized enclosyr|S:-: 


11: 


Mil .. 


mimm : '-mm^:. 


WS/NZSTO241.4™i;/ 


:;:Equiprrlent iflentifieicilas Ex:p^ ^^ 


■liE 6 12^:^4.-^ Ml 


lllquiprngrit iden]tified;^a^ Ex pg: 

., "SI;:::: 'W ■.■:,, "&>:■.. 'j"Sr-:: „^,;,B 


m|s 


Iritrrnsicallyll^afe^ 


: 111::. 


'ieSK; 


:::'*1| 


ASmZS 6SS79-1 1 - 


,.JE(a60fl79-1ife: 


:.. ■^I^'^^^. - W^M 


fei^« . li 


^§tc^J. 1 


ii;iJ:i!:.:....::^ 


iAs/N2S;;aoo79-i^|:;:,v. ■ 




W|G6d07?i31 : "^^^^^^^^^ 


%essurl2ed ehclosureg^: : 


^^'P@':.:;. 


Ill- 


IE0v6124i;n4::;:.;. 




S:;|:;A( 


jditibna!; instajlatibn requirement 

■■■■■-■—"■ ""■" y-'^-::- ■■■■■■■ -■■■^^^V;::- 


s appiil 


^^'91 


^?- life. ''Sfc..- 
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Tab le 2 — R el ationship b e twe e n typ e s of prot e ct i on and EPLs 



BRL 



Typ e of prot e ct i on 



Code 



Accord i ng t o 



In trins i cally saf e 



lEC 60079 11 



'-G^ 



Encapsu l at i on 



1EC 60079 1 8 



Two i nd e p e nd e nt-typ e s of p f et e ct i on 
e ach m ee t i ng EPL 'Gb' 



l EC 60079 26 



Prot e ct i on of e qu i pm e nt and 
tr a n s m i ss i on syst e ms us ir^ opt i c al 
rad ia t i on 



l EC 60079 28 



Flameproof e nc l osur e s 



^ 



l EC 60079 1 



^G^ 



I ncr ea s e d s a f e ty 



l EC 60079 7 



I ntr i nsicai l y saf e 



4^ 



l EC 60079 11 



Encapsu l at i on 






lEC 60079 18 



O il i mm e rs i on 



lE C 60079 6 



Pr e ssuriz e d e nc l osur e s 



Of 'py' 



lEC 60079 2 



Powd e r fi lli ng 



lEC 60079 5 



Fiei dbus i ntr i nsica ll y saf e conc e pt 
(FI SCQ) 



l EC 60079 27 



Prot e ct i on of e qu i pm e nt and 
transmiss i on syst e ms us i ng opt i c a l 
rad ia tion 



l EC 60079 28 



Intr i ns i ca ll y saf e 



l EC 60079 1 1 



iGci 



&Fmap su la tio n 



\EC 6 0079 18 



Non sparking 



n or 



l EC 60079 15 



R e strict e d br e athing 



iflR^ 



l EC 60079 15 



En e rgy li m i tation 



'-^ri\J- 



lEC 60079 15 



Spark i ng e qu i pm e nt 



'-nO^ 



l EC 60079 15 



Pr e ssur i z e d e nclosur e s 



-P^ 



lEC 60079 2 



Fi ei dbus non inc e nd i v e conc e pt (FN I CO) 



l EC 60079 27 



P rot e ct i on of e quipm e nt a nd 
transmission syst e ms us i ng opt i c al 
rad ia t i on 



l EC 60079 28 



'-^^ 



iPHt r i ns i cal l y s afe 



'A&- 



l EC 6 079 1 1 



Enc a psu la tion 



'pp p' 



lEC 60079 18 



Prot e ct i on by enc l osur e 



'4QL 



l EC 6 79 31 



'-G^ 



I ntrins i c all y safe 



'4Q^ 



lEC 60079 11 



Enc a psu la t ion 



'ppp' 



l EC 60079 - 18 



Prot e ct i on by e nc l osur e 



^tD^ 



lE C 60079 - 31 



Pr e ssuriz e d e nc l osur e s 



ipD: 



lEC 612 ^ 1 A 



'-Ug^ 



Intrins i ca ll y saf e 



'A&- 



lEC 60079 11 



Encapsu l at i on 



'ppp' 



l EC 60079 18 



Protect i on by e nclosur e 



'4&- 



l EC 60079 31 



Pr e ssur i z e d e nc l osur e s 



ipDi 



l EC 61211 A 



5.4,2 Equipment for use in locations requiring EPL 'M^', 'Ga' or 'Da' 

NXpjTE; For::0rou:p.l, equipnne^^ as EpBjM|^;;Js the ohly:!:equipmentM kelp; energized wheri-fha; 

,gas;;<cdncentratiJQ||ii;;th^^ general;'bociy...o.f.a.i.r excee|s;|i53^..;of..the.iiL.^ .. .:';:iiiL ^ . .. ^'-Wi^r -Si:^.. ^-^^^^^^r 
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Electrical equipment and circuits can be used in locations requiring EPL 'Ga' or 'Da ' if the 
equipment is either marked as EPL 'Ga' or 'D a ' r e sp e ct i v el y or uses a type of protection listed 
in Table 2.1 as meeting the requirements of EPL 'Ga' or 'Da' r e spect i v el y . Electrical 
equipment arild circuit$!ca locatipli reqyJM^ EPL £E>a' if the equipment is either 

nnifrjpd aagEPL '^' or pies apyp^Sof f|iiptectiiw ■ N nie^ting; the 

requiremerfts of E The installation shall comply with the requirements of this Standard 

as appropriate to the type of protection employed. When 'Ga' is marked in accordance with 
60079-26 for combined types of protection, or JSYNZS M^ the installation shall 
simultaneously comply with the requirements of this Standard as appropriate to the types of 
protection employed. 

EiectricaM^uipmen^ ifljhe equipment 

is eithfWmarke^^^^^ EpUIMa' oi-u^^ prflleMon |J§.||ilf in Table 2.T;ais rrieetirtg /the 

regjuif^^i^^ntslpof EPJ|iMa^ ;^te cofrffinatigri of vtpo indepSiBenttyp ;%ach^ 

rrreetiri g E p Jil ' M b" , rriay a I so;^Be u sed3b a c;h i^ ve J RL ' M a J^^: ^ilef J nedi rt ^ Ta b l|: 2 . 1 il; n t h i si b a s^; 
the conSBiration^:^^^^ ih^^ conjuf Ition jmth assbciaitediBcables, iM a;#afetyiperf0iOTa^^ 
(explpsiion protectiofiJiiivailabNIi^^ igirjition riskgmductioh factbr pi at 

Jei^'TOOQ.:::;:-- -^^.M^^-" ■ ■ ^^,H:^-^'^' '^^ ■ -^ ::^.£0'^' ....^0m-- . ..^ ..it-:...........^ ^^M>^ ...^^01 ,-. 

NOT!^ lih determining theilpfety a^apbility-OJ^iirisk redu^^^ fa^tciijf-^one of the::0ffowing:.5tanidar(js^sho^ iJSil^cl^ 

AS Sl:508y;^S^:6lS11 ofip^ methAdg 

5.4.3 Equipment for use in locations requiring EPL 'Mb' 'Gb' or 'Db' 

Electrical equipment can be used in locations requiring EPL 'Gb' or 'Db' if the equipment is 
either marked as EPL 'Ga' or 'Gb' a nd 'Da' or 'Db' r e sp e ctiv e ly or uses a type of protection 
listed in Table 2^^ as meeting the requirements of EPL 'Ga' or 'Gb' and 'Da' or 'Db' 
r e sp e ctiv el y . Electricitr equipm^ cf # be :;^p^^ in J0|^iolnis rei||;tiiring ; #PL ^^^^^:^^^ ifjthe 
equipment^ i^eithef^ffiiarke^ u^§;^ii type of:;piPtectip|(^^^^^ 

as; meeting tbe'ffequirgMints^-^^ The installation shall comply with the 

requirements of this Standard as appropriate to the type of protection employed. Fgr'Broupi I, 
equipment -m EP 1 'Mbafji o kegtapnergizeeT when theg gas 

conceihtratibn-iffit^ 

Where equipment meeting the requirements of EPL 'Ga' or 'Da' is installed in a location which 
only requires equipment to EPL 'Gb' or 'Db' respectively, it shall be installed in full 
accordance with the requirements of all the types of protection employed except as varied by 
the additional requirements for the individual protection techniques. 

5.4.4 Equipment for use in locations requiring EPL 'Go' or *Dc' 

Electrical equipment can be used in locations requiring EPL 'Gc' or 'Dc' r e sp e ct i ve l y if the 
equipment is either marked as EPL 'Ga' or 'Gb'or, 'Gc' and Da'or 'Db' or 'Do' r e sp e ct i v el y or 
uses any type of protection listed in Table 2v1: as meeting ffi^i'^cluireM^^ of iPil 'Gago^^^ 
br 'Gc', EleQtricai eqyifment,QOT be uggdfflh l0Q|!ti|)S: requirin9:,^^ equipment^ls 

either niirk^d as giB'Da' bffl^^^ or |fe or M3ii:an type biMPfebtion lisp 2^2 as 

meeting^the requjrementsjo^ The installation shall comply with the 

requirements of this Standard as appropriate to the type of protection employed. 

Where equipment meeting the requirements of EPL 'Ga',or Gb' and 'Da' or 'Db' respectively 
is installed in a location which only requires equipment to EPL 'Gc' or 'Dc' it shall be installed 
in full accordance with the requirements of all the types of protection employed except as 
varied by the additional requirements for the individual protection techniques. 



COPYRIGHT 



25 



5.4-5 Additibnfr installation, r 

intrin^itallpsafg ag^^ 23gGl7 

:are"g§rmttted,lp)rovi^^^ s#sfied: ..Jl?" 

,T|gl,,^,a,p|:ja.raf!|s is|r. :1|: ::iifi;.: % W . ■%:, Wl- ^..:-S:-- . ^Sl;:-:..; k:.. 

a) 



b) :;: 

c)| 
d)| 

5.5 



GrQup IIA, I IB or !lg and thi; minimum du|st c\<mi ign;i|ipn energy to whiefii thje equiprffij^nt 
wilJbe;expo^d is-^hi^ thaii::^1 5 mJgor ||:- -Sj; -lil:;: 'jSB...: -H--. ■ 

Gr^up lip orijIC, Snd the ni|irt>um ijustic 

wiiibe ^posf d is;^iigilier thal^^ ij; -pS:-- -fMrn- %:: 



Group If andlipoali^gstls the;^^^^^ pliesenll- 

T# e|Mipm|nt is||ither ehfi|^ulatf|:Or|^^ b^iaffienclGslire cort^ at 

least tlii;;deg^r:ee ofSpb^ 

Selection according to equipment grouping 



Electrical equipment shall be selected in accordance with Table 3. 

Table 3 - Relationship between gas/vapour or dust subdivision 
and equipment group 



Location gas/vapour or 
dust subdivision 


Permitted equipment 
group 


:, ^':lilv:t ii-.. 1 


c "SS.. 'iHS;;^^, ■;:} 


IIA 


M, MA, MB or MC 


MB 


M, MB or MC 


NO 


M or MC 


IMA 


MIA, MIB or MIC 


NIB 


IIIB or MIC 


IMC 


IMC 



Where electrical equipment is marked indicating suitability with a particular gas or vapour, it 
shall not be used with other gases or vapours without a thorough assessment being carried 
out by a competent body and the assessment results showing that it is suitable for such use. 

NOTE|^€rou|| ir assMiated ^|[JMratus can -billied iri jgroup [iappticaffij®:;^ ll|a$sociateGi^ 

app$jfatus i$^S|p:bated|B- a non^ffa^ai'dous ar^alSl'a su-jKle GrSup I ^§X|e|;n^losure -s;!^ fcjr theSSssociated:: 

app-ariatus. "iP^;. WC WSmK-. MP-ff^S... IIH:, . SIK. ...illiJ^E ;:SIK St-. 

5.6 Selection according to the ignition temperature of the gas, vapour or dust and 
ambient temperature 

5.6.1 General 

The electrical equipment shall be so selected that its maximum surface temperature will not 
reach the ignition temperature of any gas, vapour or dust which may be present. 

If the marking of the electrical equipment does not include an ambient temperature range, 
the equipment is designed to be used within the temperature range -20 °C to +40 X. If the 
marking of the electrical equipment includes an ambient temperature range, the equipment is 
designed to be used within this range. 
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If the ambient temperature is outside the temperature range, or if there is a temperature 
influence from other factors, e.g. the process temperature or exposure to solar radiation, the 
effect on the equipment shall be considered and measures taken documented. 

NOTE Cable glands normally do not have a temperature class or ambient operating temperature range marking. 
They do have a rated service temperature and unless marked, the service temperature is by default in a range 
of -20X to +80°C. If different service temperatures are required, care should be taken, that the cable gland and 
the associated parts are suitable for such applications. 

5.6.2 Gas or vapour 

Symbols for the temperature classes marked on the electrical equipment have the meaning 
indicated in Table 4. 

Table 4 - Relationship between gas or vapour ignition temperature 
and temperature class of equipment 



Temperature class 

required by the area 

classification 


Ignition temperature 
of gas or vapour in '^C 


Allowable temperature 
classes of equipment 


T1 


>450 


T1 -T6 


T2 


>300 


T2-T6 


T3 


>200 


T3-T6 


T4 


>135 


T4-T6 


T5 


>100 


T5-T6 


T6 


>85 


T6 



5,6.3 



Dust 



Dust layers exhibit two properties as layer thickness increases: 
ignition temperature and an increase in thermal insulation. 



a reduction in minimum 



The maximum permissible surface temperature for equipmenft app a r a tus is determined by the 
deduction of a safety margin from the minimum ignition temperature of the dust concerned, 
when tested in accordance with the methods specified in IS/NZS 61241:2.1 1 EC 612^1 2 1 for 
both dust clouds and layer thickness of up to 5 mm for type of protection "tD", practice A and 
all other types of protection, and 12,5 mm for type of protection "tD" practice B. For group I 
applications, ;1:he sunface tern|iratur#shair^b^^^^^^^ 

For installations where the layer thickness is greater than the values given above, the 
maximum surface temperature shall be determined with particular reference to the layer 
thickness and all the characteristics of the material(s) being used. Examples of excessively 
thick dust layers can be found in Annex G. 

5.6.3.1 Temperature limitations because of the presence of dust clouds 

The maximum surface temperature of the eqlfipment apparatus shall not exceed two-thirds of 
the minimum ignition temperature in degrees Celsius of the dust/air mixture concerned; 

where Tql is the minimum ignition temperature of the cloud of dust. 
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5.6.3.2 Temperature limitation because of presence of dust layers 

5.6.3.2.1 Enclosures for practice A and all other equipment apparatus for dust layers 

- Up to 5 mm thickness: 

The maximum surface temperature of the eqferpment apparatus when tested in the dust- 
free test method in 23.4.4.1 of AS/Ngf 61 2411101 EC 612^11 - shall not exceed a value of 
75 °C below the minimum ignition temperature for the 5 mm layer thickness of the dust 
concerned: 



T 



' 5 mm 



75 X 



where ^5 ^^ is the minimum ignition temperature of 5 mm layer of dust. 

Above 5 mm up to 50 mm thickness: 

Where there is a possibility that dust layers in excess of 5 mm may be formed on 
practice A e qfflp m gn t a p p a r a t u s , the maximum permissible surface temperature shall be 
reduced. For guidance, examples of the reduction in maximum permissible surface 
temperature of etjluipmeri tapparatus used in the presence of dust having minimum 
ignition temperatures in excess of 250 °C for a 5 mm layer are shown in the graph 
below (Figure 1) for increasing depth of layers. 

For dust layers above 50 mm, see 5.6.3.3 

NOTE Before applying the information in this graph, reference should be made to lEC 61241-2-1. 
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Figure 1 - Correlation between the maximum permissible surface temperature 

and depth of dust layers 
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Laboratory verification shall be carried out for equipme Mapparatus where the ignition 
temperature of a 5 mm layer is below 250 ""C, or where there is any doubt concerning the 
application of the graph. See 5.6.3.3. 

5.6.3.2.2 Enclosures for practice B only equjpmdnt apparatus for dust layers up to 
12,5 mm thickness 

The maximum surface temperature of the e'ftuiprfrenta pp a ratus shall not exceed a value of 
25 °C below the minimum ignition temperature for the 12,5 mm layer thickness of the dust 
concerned when the eqluipment apparatus is tested according to the dust layer test method in 

8.2.2.2 of AS/NlS 61241.1 l EC 612^1 1 : 

^max ~ ^12,5 mm ~ ^5 °C 

where T>^2 5 mm '^ ^^^ ignition temperature of the 12,5 mm layer of dust. 

NOTE T obtained from this subclause and T^^^ from 5.6.3.2.1 are considered to offer equivalent safety. 

5.6.3.3 Unavoidable dust layers 

Where it cannot be avoided that a dust layer forms around the sides and bottom of an 
equipmeht app a r a tus , or where the lequipmfht apparatus is totally submerged in dust, because 
of the insulation effect a much lower surface temperature may be necessary. This special 
requirement can be met by a system of power limitation, with or without inherent temperature 
control, which shall be determined in accordance with AS/NZSJG 1241. 01 EC 612 ^ 1 . 

For installations where the layer depth is greater than 50 mm for enclosures subject to 
practice A and all other equipmiejnt apparatus , or 12,5 mm for enclosures subject to practice B 
only, the maximum surface temperature of the giquipmei feppar a tus may be marked with the 
maximum surface temperature 7]^ as reference to the permitted layer depth. Where the 

etquTpm^nt appar a tus is marked 7^ for a layer depth, the Ignition temperature of the 
combustible dust, at layer depth L, shall be applied in place of T^ ^^. The maximum surface 
temperature of the e($|ipmeri1: appar a tus T^ shall be at least 75 X lower than the ignition 
temperature of the combustible dust, at layer depth L. Examples of excessively thick dust 
layers can be found in Annex G. 

5.6.3.4 Maximum permissible surface temperature 

The lowest of the values obtained in 5.6.3.2 and 5.6.3.2.1 for practice A and in 5.6.3.2 and 
5.6.3.2.2 for practice B, will determine the maximum surface temperature of the 
equipmerita ppar a tus to be used. 

If the §qujpmjenta ppar a tus is to be used in conditions covered by 5.6.3.3, then these lower 
values shall be applied. 

5.7 Selection of radiating equipment for dust 

For equipment radiating in the optical spectral range that is to be installed in the hazardous 
area, all relevant requirements of this Standard, including this clause, shall be applied. 

For equipment installed outside, but radiating into the hazardous area, only the requirements 
of this subclause shall be applied. 

5.7.1 Ignition process 

Radiation in the optical spectral range, especially in the case of focusing, can become a 
source of ignition for dust clouds or dust layers. 
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Sunlight, for example, may initiate an ignition if objects concentrate the radiation (for 
example, concave mirror, lenses, etc.). 

The radiation from high intensity light sources, e.g. photo flash lamps is, in certain circum- 
stances, so greatly absorbed by dust particles, that these particles become an ignition source 
for dust clouds or for dust layers. 

In the case of laser radiation (for example, signalling, telemeters, surveying, range-finders) 
the energy or power density even of the unfocused beam at long distances may be so great 
that ignition is possible. Here, too, the heating is mainly caused by the effect of the laser 
beam on dust layers or by absorption on dust particles in the atmosphere. Particularly intense 
focusing may cause temperatures far in excess of 1 000 °C at the focal point. 

Consideration shall be given to the possibility that the equipment itself producing the radiation 
(for example, lamps, electric arcs, lasers, etc.) may be an ignition source. 

5.7.2 Safety measures in Zone 20 or 21 

Radiation-generating electrical equipment, if tested and certified in accordance with the 
requirements for Zone 20 or 21, may be used. Independently of this fact, it shall be ensured 
that irradiation power or irradiation that may penetrate into or occur in Zone 20 or 21, even in 
the case of rare disturbances in the entire part of the radiation process proceeding in Zone 20 
or 21, and at any point in the radiation cross-section, shall not exceed the following values: 

5 mW/mm^ or 35 mW for continuous wave lasers and other continuous wave sources; 

and 

0,1 mJ/mm^ for pulse lasers or pulse light sources with pulse intervals of at least 5 s. 

Radiation sources with pulse intervals of less than 5 s are regarded as continuous light 
sources in this respect. 

N(p"E Zojjfis ag useMhere an^if^^t^EPLs as tie:ig the dusMensity- The ^Mkeii hood 

bfSusi^qfisuffi^^^^ higS^riin-:Zones 2^^^ ^'gyff:- --Illlllg'' MK. II:--; H' 

5.7.3 Safety measures in Zone 22 

Equipment generating radiation may be used. The irradiation intensity or irradiation shall not 
exceed 10 mW/mm^ or 35 mW continuous and 0,5 mJ/mm^ for pulse in normal operation. 

5.8 Selection of ultrasonic equipment for dust 

For equipment installed outside, but radiating into, the hazardous area, only the requirements 
of this subclause shall be applied. 

For ultrasonic transmitting equipment that is to be installed in the hazardous area, all relevant 
requirements of this Standard, including those of this subclause, shall be applied. 

5.8.1 Ignition process 

When ultrasonics are applied, large proportions of the energy released by the sound 
transducer are absorbed by solid or liquid materials. Heating can occur in the material 
affected and, in extreme cases, may heat the material beyond the minimum ignition 
temperature. 

5.8.2 Safety measures 

The following remarks refer solely to the ignition hazard produced by sonic power. In terms of 
safety, it shall be considered, amongst other things, that electric charges shall have been 
safely eliminated from the piezo-ceramics (frequently used as transducers in ultrasonic 
equipment) by means of suitable circuit elements. 
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5.8.2.1 Safety measures in Zone 20 or 21 

In Zone 20 or 21, ultrasonics may be used only when the working method is recognized as 
perfectly suitable for use in this Zone by reason of the low sonic power available, which shall 
not exceed a power density in the sound field of 0,1 W/cm^ and a frequency of 10 MHz for 
continuous sources and 2 mJ/cm^ for pulse sources. The average power density shall not 
exceed 0,1 W/cm^. 

NGTE Zdries are usedlhlere an^ not ERL^s as ^jttie igrjij: i on pbces^^is dependant thei^-^dust denpy. The^likelitiaad 
of^d u St of sufficient denjsity IS -fig h :MS: "-I 

5.8.2.2 Safety measures in Zone 22 

In Zone 22, in the case of working processes using the usual ultrasonic devices (for example, 
ultrasonic therapy appliances, diagnostic appliances and impulse chip testing devices), no 
special safety measures against ignition hazards due to the use of ultrasonics themselves are 
necessary, provided the power density in the sound field generated does not exceed 
0,1 W/cm^ and an installed frequency of 10 MHz. 

5.9 External influences 

Electrical equipment shall be selected and/or installed so that it is protected against external 
influences which could adversely affect the explosion protection (e.g. pressure conditions, 
chemical, mechanical, vibrational, thermal, electrical, humidity, corrosion). External influences 
shall be identified as part of the installation design and selection of equipment for the 
installation and measures applied for control shall be documented and included in the 
verification dossier. 

NOTE 1 Attention is drawn to the risks that can arise when equipment is subject to prolonged tiumidity and wide 
temperature variations. Under such conditions, the equipment should be provided with suitable devices to ensure 
satisfactory prevention or draining of condensate. 

NOTE 2:p:Where the rnahufactUiSrhas teStSd thB:':enclQs|ure tcsiSa-'hi ingr|^^;prqtepti6h (IP)Tthan 

.r§q uiredjby th#type 6^; protect gn^p^ it |Uttable|Mr an adMrPlenviroritlSh^ the iMratlng j>f^he 

Enclosure should be/:m^intain§d -tio th^lip raHtiJp' req;ui^^ thaigre'quired ::by;;^the typ^^^ of 

protection, whicheiy^Hs the fhliigher. VV^ei^e the||S rating- ass^jgned to tj^ielii^iuipment igr^^ 
;be::tdeKtifie;pti:thS;:yfnficatJM^^ .IIP III- iP" .::;:Bil:-:: ■ ;;::iif- -M. <fS" 

Precautions shall be taken, without affecting designed ventilation conditions, to prevent 
foreign bodies falling vertically into the ventilation openings of vertical rotating electrical 
machines. 

The integrity of electrical equipment may be affected if it is operated under temperature or 
pressure conditions outside those for which the equipment has been constructed. In these 
circumstances, further advice shall be sought (see also 5.6). 

Where canned :::pmpsv^;^^^ flgv^; pressu|;ip^^ 

equipmehlfusing^^^^ gasMlieu:;||;inst|g^ or thiiil^; depend B^on a single sieal- 

diaphragrgipr tale to p||:yent process fjjj ids fe theWrjn^ a|ditionai:; 

seal Qr barrier llall beSpovidedlin the||v an Siliiquate drain betv^/eln the^ 
seaiSi^GT barriers Both 

NOTE |2- Attention is drawn to the risks that can arise when process fluids become introduced into equipment, 
{e.g. pressure switches or canned electric motor pumps). Under fault conditions, (e.g. a diaphragm or can failure), 
the fluid may be released inside the equipment under considerable pressure which may cause any or all of the 
following to occur: 

- rupture of the equipment enclosure; 

- risk of immediate ignition; 

- transmission of the fluid along the inside of the cable or conduit. 

Such equipment should be selected so that process fluid containment is reliably separated from the electrical 
equipment (e.g. by use of a primary seal for the main process interface and a secondary seal internal to the 
equipment in case of primary seal failure). Where this is not achieved, the equipment could shou l4 be vented (via a 
suitably explosion protected vent, drain or breather) and/or the wiring system shoulds+^aW- be sealed to prevent the 
transmission of any fluid. Failure of the primary seal should also be annunciated e.g. by visible leak, self-revealing 
failure of the equipment, audible sound or electronic detection. 
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Potential wiring system sealing methods include; the use of a special sealing joint or, a cable gland incorporating a 
seal around the individual conductors or, a length of mineral-insulated metal-sheathed (MIMS) cable or an 'epoxy' 
joint should be introduced into the cable run. It should be noted that the application of a cable sealing device may 
only mitigate the rate of vapour transmission and additional attenuation measures may be necessary. Venting 
systems should be arranged so that the occurrence of any leaks will become apparent. 

In the absence of lEC standards on process sealing for electrical equipment, national or other applicable standards 
such as lEC 61010-1 should be followed. lEC 61010-1 includes some information relative to process connections. 

NOTE 3 — Wh e r e th e manufactur e r has t e st e d th e e nc l osur e to a higher d e gr ee of i ngr e ss prot e ct i on (IP) than 
r e quir e d by th e typ e of prot e ct i on (p e rhaps to mak e i t su i t a bl e for an adv e rs e e nv i ronm e nt), th e I P rat i ng of th e 
e nclosur e shou l d b e ma in t ai ned to th e I P r a t i ng r e quir e m e nt of th e l ocation or that r e qu i r e d by th e typ e of 
prot e ction which e v e r i s th e h i gh e r. Wher e th e I P rat i ng assign e d to th e e qu i pm e nt i s not ma i nt a in e d, th i s should b e 
i d e nt i f ie d i n -t^^^e-^e rif i c a t i on do s s 4e^^ 

5.10 Light metals as construction materials 

Particular consideration shall be given to the location of items that incorporate light metals in 
the external construction as it has been well established that such materials give rise to 
sparking that is incendive under conditions of frictional contact. 

5.10.1 Gas or vapour 

Installation materials (e.g. cable trays, mounting plates, weather protection) shall not contain 
by mass more than: 

® for locations requiring EPL 'Ga' or Group I 

10 % in total of aluminium, magnesium, titanium and zirconium, or 

7,5 % in total of magnesium, titanium and zirconium; 
e for locations requiring EPL 'Gb' 

7,5 % magnesium and titanium; 
e for locations requiring EPL 'Gc' 

no requirements 

NOTE The above requirements are compatible with those required by /\S|hJfZS 60Q79|QI EC 60079 - for 
equipment. 

5.10.2 Dust 

See AnneMQ Ann e x H . 

5.11 Transportable, portable and personal equipment 

5.11.1 General 

Due to the demand of the application and enhanced flexibility for use, transportable, portable 
or personal equipment may be required to be used in differing areas. Equipment of a lower 
EPL shall not be taken into an area requiring a higher EPL, unless it is otherwise protected. In 
practice, however, such a limitation may be difficult to enforce - particularly with portable 
equipment. It is recommended, therefore, that all equipment meet the requirements of the 
location to which the equipment will be exposed which requires the highest EPL. Similarly, the 
equipment group and temperature classification should be appropriate for all the gases, 
vapours and dusts in which the equipment may be used. Unless suitable precautions are 
taken, spare batteries shall not be taken into the hazardous area. 

5.11.2 Transportable and portable equipment - Gas 

Unlike equipment which is permanently installed, transportable or portable equipment may 
occupy the hazardous area on a temporary basis. Such equipment may include, for example, 
emergency generators, electrical arc welders, industrial lift (fork) trucks, air compressors, 
powered ventilation fans or blowers, portable electrically powered hand-tools, certain types of 
test and inspection equipment. iriiR;4!: equipment^|MI cpmp^^^ 
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Equipment that may be transported or carried into a hazardous area shall be to the 
appropriate equipment protection level. Where there is a need to use transportable or portable 
equipment in a hazardous area for which the normally required EPL is not obtainable, a 
documented program for risk management shall be implemented. This program shall include 
appropriate training, procedures and controls. A safe work permit shall be issued appropriate 
to the potential ignition risk created by the use of the equipment (see Annex D). 

If plugs and sockets are present in a hazardous area, they shall be to the required EPL for the 
area. Alternately, they shall only be energized or connections made under a safe work 
procedure (see Annex D). 

5.11.3 Personal Equipment - Gas 

Items of personal equipment which are battery or solar operated are sometimes carried by 
personnel and inadvertently taken into a hazardous area. 

A basic electronic wrist watch is an example of a low voltage, electronic device which has 
been independently evaluated and found to be acceptable for use in a hazardous area under 
both historic and current EPL requirements. 

NQTE'For;Groui?:"l applipsrti^^ wrist watcifi^s areiir^quired/Mbe certited as Ex-^^^^^^^^ 

All other personal battery or solar operated equipment (including electronic wrist watches 
incorporating a calculator) shall; 

a) conform to a recognised type of protection appropriate to EPL, gas group and temperature 
class requirements, or 

b) be subjected to risk assessment, or 

c) be taken into the hazardous area under a safe work procedure. 

NOTE An increased risk is associated with lithium batteries which may be used to power personal electronic 
equipment and their use should be assessed as described in this clause. 

5.11.4 Dust 

Ordinary industrial portable equiprnent ap pa r a tu s should not be used in a hazardous area 
unless the specific location has been assessed to ensure that potentially combustible dust is 
absent during the period of use ("dust-free" situation). If plugs and sockets are present in a 
hazardous area, they should be suitable for use i n the particular EPLZone and have 
mechanical and/or electrical inter-locking to prevent an ignition source occurring during 
insertion or removal of the plug. Alternatively, they should only be energized in a "dust-free" 
situation. 

5.12 Selection of rotating electrical machines 

5.12.1 General 

Rotating ele ctric a l mach i n e s ar e class i fi e d i n accordanc e w i th lEC 6003^ - 1 fo r d uty cyc le s S1 
to S10, 

In selecting rotating electrical machines, as a minimum, the following shall be considered: 

duty cycle 

supply voltage and frequency range 

heat transfer from driven equipment (e.g. pump) 

bearing and lubricant life 
- insulation class 
"" ■■: type oMtartingS- jv#-^^ ..;jr""" .^iS-."' vgSS::..: ^^..j:':!-;,: 
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5.12.2 Motors fed from a converter supply 

Selection and installation of motors supplied at varying frequency and voltage by a converter 
shall take into account items that may reduce the voltage at the motor terminals. Also other 
hazards shall be taken into account. 

NOTE 1 A filter at the output of the converter can cause a voltage drop at the ternninals of the machine. The 
reduced voltage increases the motor current, and slip and therewith increases the temperature of the motor in the 
stator and rotor. Such temperature rise may be most notable at constant rated load conditions. 

NOTE 2 Additional information on the application of motors with a converter supply can be found in lEC/TS 
60034-17 and IEC/TS 60034-25. Major concerns include frequency spectrums of the voltage and current plus their 
additional losses, over-voltage effects, bearing currents and high frequency earthing. 

5.13 Luminaires 

Selection of luminaires shall take into account th e EPLs, the Equ i pm e nt Group and the 
possibility of changes of the temperature classr if lamps with different wattages can be used. 

NOTE Low-pressure sodium lamps should not be transported through a hazardous area or in st al l e d a bov e a 
hazardous a r e a owing to the risk of ignition due to free sodium from a broken lamp. 

5.14 Plugs and socket outlets for dust 

Plugs and socket outlets are not permitted in locations requiring EPL "Da". 

In locations requiring EPL "Db" and EPL "Dc" they shall comply with 
i^S/iZS|6j1 241 ; gyi EC 612^1 and the following requirements apply. 

F#- G no u p l|li n s ta 1 1 aSjIiini'lh A u slrfiia , f I a||^ p r o o f Sft s t ra i nlllJpiugs a|fiS rec e f>t a b I # s h a 1 1^ 
ci^mpli^-withlpS 12iili^^ 13:0ilE :^:;|iE; ; 

NOTE Connectors used for "Ex iD" protection are not classified as plugs and socket outlets. 

5.14.1 General 

Plugs and socket outlets shall be used in combination with a suitable form of flexible 
connection, as set out in 0. 

5.14.2 Mounting 

Socket outlets shall be installed so that dust will not enter the socket outlet with or without a 
plug in place. FpgjSroup III; to minimize the ingress of dust in the event of a dust cap being 
accidentally left off, socket outlets shall be positioned at an angle, which is not more than 
60 degree to the vertical, and the opening facing downwards. 

5.14.3 Location 

Socket outlets shall be installed in locations so that the flexible cord required shall be as short 
as possible. 

6 Protection from dangerous (incendive) sparking 

6.1 Danger from live parts 

In order to avoid the formation of sparks liable to ignite the explosive atmosphere, the 
possible inadvertent contact with bare live parts other than intrinsically safe or energy-limited 
parts shall be prevented. 

6.2 Danger from exposed and extraneous conductive parts 

The limitation of earth-fault currents (magnitude and/or duration) in frameworks or enclosures 
and the prevention of elevated potentials on equipotential bonding conductors are essential 
for safety. 
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Although it is impracticable to cover all possible systems, the following applies to electrical 
systems, other than intrinsically safe or energy-limited circuits with voltages up to 
1 000 Va.c. r.m.s./ 1 500 V d.c. 

6.2.1 TN type of system earthing 

If a type of system earthing TN is used, it shall be type TN-S (with separate neutral N and 
protective conductor PE) in the hazardous area, i.e. the neutral and the protective conductor 
shall not be connected together, or combined in a single conductor, in the hazardous area. At 
any point of transition from TN-C to TN-S, the protective conductor shall be connected to the 
equipotential bonding system in the non-hazardous area. 

NGT&iThe MEN system comnnanl^ a:^TN-S system^ i- 

6.2.2 TT type of system earthing 

If a type of system earthing TT (separate earths for power system and exposed conductive 
parts) is used, then it shall be protected by a residual current device. 

NOTE Where the earth resistivity is high, such a system may not be acceptable. 

6.2.3 IT type of system earthing 

If a type system earthing IT (neutral isolated from earth or earthed through an sufficiently high 
impedance) is used, an insulation monitoring device shall be provided to indicate the first 
earth fault. 

NOTE 1 If the first fault is not removed, a subsequent fault on the same phase will not be detected, possibly 
leading to a dangerous situation. 

NOTE 2 Local bonding, known as supplementary equipotential bonding, nnay be necessary (see lEC 60364-4-41). 

6.2.4 SELV and PELV systems 

Saf e ty e xtra - low vo l tag e syst e ms (SELV) sha ll b e in acoordano e w i th 11^1 of I EC 6036^ - ^-^1. 
Live parts of safety ;extra Icig voitfg^ (SELV)|systim circuits shall not be connected to earth, 
or to live parts or to protective conductors forming part of other circuits. Any exposed 
conductive parts may be unearthed or earthed (for example for electro-magnetic 
compatibility). 

Prot e ct i v e — extr a -lo w — v oltages sy s t e ms — (PELV) — sha ll be — m — accord a nc e — wWr — 444 — o^ 
l EC 6036^ A - A1. Prptectivll extr% low^ circuits are earthed. Any 

exposed conductive parts Qif PEI|\/ systlms; shall be connected to a common earthing (and 
potential equalization) system. 

S a f e ty i so la t i ng transform e rs for SELV a n d PEL V shal l b e i n accordanc e w i th l EC 61658 2 6. 

6.2.5 Electrical separation 



Electrical separation shall be in accordance with AS^NZS gi|00. ^13 of lEC 6036^ - ^ - ^1 for the 
supp l y of on l y on e it e m of e qu i pm e nt. 

6.2.6 Above hazardous areas 

Equipment that may produce hot particles or hot surfaces located less than 3,5 m above a 
hazardous area shall be either totally enclosed or provided with suitable guards or screens, to 
prevent any ignition sources falling into the hazardous area. 

NOTE Such items nnay include: 

8 fuses that may produce arcs, sparks or hot particles; 

9 switches that may produce arcs, sparks or hot particles; 

» motors or generators that have sliding contacts or brushes; 

o heaters, heating elements or other equipment that may produce arcs, sparks or hot particles; 
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o auxiliary equipment such as ballasts, capacitors and starting switches for all types of discharge 
luminaires. 

• all lamps. 

Low pressure sodium vapour discharge lamps shall not be installed above a hazardous area. 

6.3 Potential equalization 

6.3.1 General 

Potential equalization is required for installations in hazardous areas. For TN, TT and IT 
systems, all exposed and extraneous conductive parts shall be connected to the equipotential 
bonding system. The bonding system may include protective conductors, metal conduits, 
metal cable sheaths, steel wire armouring and metallic parts of structures, but shall not 
include neutral conductors. Connections shall be secure against self loosening and shall 
minimise the risk of corrosion which may reduce the effectiveness of connection. 

ipr,Qrou'p):l,,,y^ jmf''^ _M^ M: .....M 

If the armour or screens of cables are only earthed outside the hazardous area (e.g. in the 
control room) then this point of earthing shall be included in the potential equalization system 
of the hazardous area. 

NOTE If the armour is earthed only outside of the hazardous area in TN system there is a possibility, that 
dangerous sparks may be created at the ending of the a|mour in hazardous area, therefore this armour or screen 
should be treated like unused cores (see 9.6.3). 

Exposed conductive parts need not be separately connected to the equipotential bonding 
system if they are firmly secured to and are in conductive contact with structural parts or 
piping which are connected to the equipotential bonding system. Extraneous conductive parts 
which are not part of the structure or of the electrical installation, for example frames of doors 
or windows, need not be connected to the equipotential bonding system, if there is no danger 
of voltage displacement. 

Cabl e g l ands wh i ch incorpor a t e c l amping d e vic e s wh i ch clamp th e braiding or armour of th e 
cab le c a n b e us e d to prov i d e e qu i pot e nti al bond i ng. 

For add i t i ona l i nformation s e e ^11.3 of l EC 6036^ ^ ^ - ^1. 



Metallic enclosures of intrinsically safe or energy-limited eqgiprnent apparatus need not be 
connected to the equipotential bonding system, unless required by the equiprrient appar a tus 
documentation or to prevent accumulation of static charge. 

Installations with cathodic protection shall not be connected to the equipotential bonding 
system unless the system is specifically designed for this purpose. Irifyiated Jr galvg^^^ 

isolatW' fapiJMilW proteQteygi|ipelin§;#Sire sy^^^ptiblf Jgit indMiii, high 

\^iftJ^e,eM^i^i^li^W^ dir;§gpiarthj(n:gpsing^^^^^ 

switc;;Mif pc^l9;ris^i|p^ pijpteGted 

^tnuflures^;:|ff|if Sisd to the egu^pitintial te oriSffier e^Tjifjrig sterns by 

tKe Vyirjing^- systim;j® 

egrtWihg si^eK^s^ 

NQTi-^^l -'isolation p^^i^^^^ ii:T£;^u]ia^ing adaptprp^^ 

j3i!|ites, non^^iTietaljiciciabl^ g or dtherii^liuJtabie fittjn^^JW polarising ceills-;;- 

NOTE I Potential equalization between vehicles and fixed installations may require special arrangements, for 
example where insulated flanges are used to connect pipelines. 
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6.3.2 Temporary bonding 

Temporary bonding includes earth connections that are made to moveable items such as 
drums, vehicles and portable equipment for control of static electricity—of — p o t e nt ial 
e qu al isation . 

It is recommended that the final connection of a temporary bonding connection should be 
made either: 

a) in a non-hazardous area; or 

b) using a connection that meets the EPL requirements of the location; or 

c) using a documented procedure which reduces the risk of sparking to an acceptable level. 

6.3.2.1 Gas^ 

For temporary bonding the resistance between metallic parts shall be less than 1 MQ. 
Conductors and connections shall be durable, flexible and of sufficient mechanical strength to 
withstand in-service movement. 

NOTE — In th e abs e nc e of l EC standards nat i on al or oth e r standards should b e foUow e d. 

6.3 . 2.2 Bust 

For t e mporary bonding, th e r e sistanc e b e tw ee n m e tall i c parts can b e gr e at e r th a n that 
corr e sponding to a cross - s e ctiona l ar ea of 10 mm ^ of copp e r. 

NOTE Examples of temporary bonding include that made to a portable drum or a vehicle. 

6.4 Static electricity 

StpiS eleMrrqal chirges -ii^ay apGuiiiilate jttel^ inci;ndive:lSJ;atic eha 

nriap bie caiil^d bylsuch ^m^chlmsniftas friltion, 'Ift m^ib|oals' 

(such ias pla^ios 0^^ 

taken # contra! staiiit^^ A^r^iousiifppro^ rfi|y beiidop>t||i accar|;|ng| toltba 

particul|T::^pn|i|j)£5^^ tllMcpntrolligf^ 

:^d:ue:::to: stalid;-^ ;ihllS/N2i||;:^ 0201ft ^ / 'II".. IJII: 'Wk^ ■■III-- W^Si.. "" ^i- 

6.4.1 Gas 

In the design of electrical installations, steps shall be taken to reduce to a safe level the 
effects of static electricity. 

NOTE Detailed information dealing with diameter or width of long parts and limitation of thickness of non-metallic 
layers can be found in 7.4 of AS/NZS.6g07JSgOI EC 60079 . 

Cables are exempted from this clause. 

The risk of incendive sparking from non-metallic installation materials (e.g. plastic covered 
cable trays, plastic mounting plates, plastic weather protection) shall be controlled by; 

a) suitable selection of the material so that the insulation resistance of the item does not 
exceed 1 GD; or 

b) limitation of the surface area of non-metallic parts as shown in Table 5. The surface 
area is defined as follows; 

for sheet materials, the area exposed (chargeable); 

for curved objects, the area shall be the projection of the object giving the 
maximum area; 

for individual non-metallic parts, the area shall be evaluated independently if they 
are separated by conductive earthed frames. 
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Table 5 - Limitations of areas 



Maximum surface area, mm^ 


EPL requirement of 
location 


Group HA location 


Group MB location 


Group lie location 


'Ga' 


5 000 


2 500 


400 


'Gb' 


10 000 


10 000 


2 000 


'Go' 


10 000 


10 000 


2 000 



NOTE The values for surface area can be increased by a factor of four if the exposed area of non-metallic 
material is surrounded by conductive earthed frames. 

6.4,2 Dust 

Equipment of plastic material shall be so designed that under normal conditions of use, 
danger of ignition due to propagating brush discharges is avoided. This can be achieved by 
not using plastic, which is covering a conductive material. If however the plastic is covering a 
conductive material the plastic shall have one or more of the following characteristics: 

a) surface resistance < 10^ tested according to AS/NZ§ 6Q079Bl EC 60079 ; 

b) a breakdown voltage < 4 kV (measured across the thickness of the insulating material 
according to the method described in lEC 60243-1); 

c) a thickness > 8 mm of the external insulation on metal parts. 

NOTE External insulation of 8 mm and greater on metal parts such as measurement probes or similar 
components make propagating brush discharges unlikely to occur. When evaluating the minimum thickness of the 
insulation to be used or specified it is necessary to allow for any expected wear under normal usage. 



d) by limitation of the transferred charge using 

As/lzs eoMii 



the test method described in 



e) by the inability to store a dangerous charge by measurement of capacitance when tested 
in accordance with the test method in iiyNZSilM79-ll EC 60079 - . 

6.5 Lightning protection 

Ingthe d;|sign|0|::ilM 

effects • Qi;;:j ig htn ili plp j l:;!^^ Preiiyiioris iHake Sg^ ligfStning am 

d eljcri belli n AS/Nillli^fc^^^^^ '11-.:. ^:Ml -flK 'Iflr . ;i:-;: || ;^^ 

Subclaus e 12.3 gives details of lightning protection requirements for Ex 'ia' apparatus 
installed in locations requiring EPL 'Ga'. 

6.6 Electromagnetic radiation 

In the design of electrical installations, steps shall be taken to reduce to a safe level the 
effects of electromagnetic radiation (see l^j^sfZS 11079.01 EC 60079 - ). 



U niiy berilcessar to take spiiiillprecautjiis foWJIItallatifr^iin the:|ieinity|pf sojyjrces of 
ileetrpmagllltic; r^^ such aHlifMrequinly radiiland raclt||transffli|tars m whiM^^ 

fpferiljce sflliHte CENELliiflR;5dli|. ^"Sfc ,lil:i:;. ^^111;- It:,: fllK, 

6.7 CathodicaBly protected metallic parts 

Cathodically protected metallic parts located in hazardous areas are live extraneous 
conductive parts which shall be considered potentially dangerous (especially if equipped with 
an impressed current system) despite their low negative potential. No cathodic protection 
shall be provided for metallic parts in locations requiring EPL 'Ga' or 'Da' unless it is specially 
designed for this application. 
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The insulating elements required for the cathodic protection, for example Insulating elements 
in pipes and tracks, should if possible be located outside the hazardous area. 

NOTE Petailedlguidelinesfprt^^^^ cathodiCvP^rotectiGn ofj:nietals:;-are djeiscr th^^various^parts:pf A$;::2^832^^^^^ iri 

BS::^?-3i|l . Wheiiyre-insp^Milirg: cat^^^^ ,# 

NOTE — I n th e abs e nc e of l EC standards on c a thodic prot e ct i on, nat i ona l or oth e r stand a rds shou l d b e fo l fow e d. 

6.8 Ignition by optical radiation 

In the design of optical installations, steps shall be taken to reduce to a safe level the effects 
of radiation in accordance with ^S^N Zi 6 00|9 , 281 EC 6007928 . For required safety measures 
concerning combustible dusts, see 5.7. 

NOTE Optical equipment in the form of lamps, lasers, LEDs, optical fibers etc. is increasingly used for 
communications, surveying, sensing and measurement. In material processing optical radiation of high irradiance is 
used. Often the installation is inside or close to explosive atmospheres and radiation from such equipment may 
pass through these atmospheres. Depending on the characteristics of the radiation it might then be able to ignite a 
surrounding explosive atmosphere. The presence or absence of an additional absorber significantly influences the 
ignition. 

7 Electrical protection 

The requirements of this clause are not applicable to intrinsically safe and energy-limited 
circuits. 

7.1 General 

Wiring shall be protected against overload and from the harmful effects of short-circuits and 
earth faults. 

All electrical equipment shall be protected against the harmful effects of short-circuits and 
earth faults. 

Short-circuit and earth-fault protection devices shall be such that auto-reclosing under fault 
conditions is prevented. 

Precautions shall be taken to prevent operation of multi-phase electrical equipment (e.g. 
three-phase motors) where the loss of one or more phases can cause overheating to occur. In 
circumstances where automatic disconnection of the electrical equipment may introduce a 
safety risk which is more dangerous than that arising from the risk of ignition alone, a warning 
device (or devices) may be used as an alternative to automatic disconnection provided that 
operation of the warning device (or devices) is immediately apparent so that prompt remedial 
action will be taken. 

7.2 Rotating electrical machines 

Rotating electrical machinery shall additionally be protected against overload unless it can 
withstand continuously the starting current at rated voltage and frequency or, in the case of 
generators, the short-circuit current, without inadmissible heating. The overload protective 
device shall be: 

a) a current-dependent, time lag protective device monitoring all three phases, set at not 
more than the rated current of the machine, which will operate in 2 h or less at 1,20 
times the set current and will not operate within 2 h at 1,05 times the set current, or 

b) a device for direct temperature control by embedded temperature sensors, or 

c) another equivalent device. 
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7.3 Transformers 

Transformers shall additionally be protected against overload unless they can withstand 
continuously the short-circuited secondary current at rated primary voltage and frequency 
without inadmissible heating or where no overload is to be expected as a result of the 
connected loads. 

7.4 Resistance heating devices 

In addition to overcurrent protection, and in order to limit the heating effect due to abnormal 
earth-fault and earth-leakage currents, the following protection additional shall be installed: 

a) in a TT or TN type system, a residual current device (RCD) with a rated residual operating 
current not exceeding 100 mA shall be used. Preference should be given to RCDs with a 
rated residual operating current of 30 mA. 

NOT E 1 — Addit i ona l informat i on on RCDs i s g i ven i n l EC 61008 - 1. 

b) in an IT system, an insulation monitoring device shall be used to disconnect the supply 
whenever the insulation resistance is not greater than 50 Cl per volt of rated voltage. 

NOTE 12 The above additional protection is not required if the resistance-heating device (for example an anti- 
condensation heater in an electric motor) is intended to be protected by the manner in which it is installed in the 
electrical equipment. 

Resistance-heating devices shall be protected against excessive surface temperature, where 
required. Where specified, protective measures shall be applied In accordance with the 
requirements of the manufacturer and relevant documentation. Where protection is achieved 
by sensing it shall be either: 

® the temperature of the resistance heating device or, if appropriate, of its immediate 
surroundings; or 

© the surrounding temperature and one or more other parameters; or 

e two or more parameters other than the temperature. 

NOTE |S- Examples of the parameters include: the level, flow, current, power consumption. 

Any temperature protective device, if required, shall be independent from any operating 
temperature control device and de-energize the resistance-heating device either directly or 
indirectly. Protective devices shall be manually reset only. 

8 Emergency switch-off and electrical isolation 

The requirements of this clause are not applicable to intrinsically safe and energy-limited 
circuits. 

8.1 Emergency switch-off 

For emergency purposes, at a suitable point or points outside the hazardous area, there shall 
be convenient means of switching off electrical supplies to the hazardous area. 

Electrical equipment which must continue to operate to prevent additional danger shall not be 
included in the emergency switch-off and shall be on a separate circuit(s). 

NOTE 1 The switching devices installed in the general switchgear are normally adequate with respect to 
emergency switch-off facilities. 

NOTE 2 Emergency switch off should consider isolation of alt circuit power supply conductors including the 
neutral. 

NOTE 3 Suitable points for emergency switch off should be assessed relevant to the site distribution, personnel 
on site and the nature of site operations. 
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8.2 Electrical isolation 

To allow work to be carried out safely, suitable means of isolation (for example isolators, 
fuses and links) shall be provided for each circuit or group of circuits, to include all circuit 
conductors including neutral. 

Labelling shall be provided immediately adjacent to each means of isolation to permit rapid 
identification of the circuit or group of circuits thereby controlled. 

NOTE There should be effective measures or procedures to prevent the restoration of supply to the equipment 
whilst the risk of exposing unprotected live conductors to an explosive gas atmosphere continues. 

9 Wiring systems 

9.1 General 

Wiring systems shall comply fully with the relevant requirements of this clause except that 
intrinsically safe and energy-limited installations need not comply with 9:3.3 tOi^O-^ 9.3.1 to 
9.3.6 inclusive. 

9.2 Aluminium conductors 

Where aluminium is used as the conductor material, it shall be used only with suitable 
connections and, with the exceptions of intrinsically safe and energy-limited installations, shall 
have a cross-sectional area of at least 16 mm^. 

Connections shall ensure that the required creepage and clearance distances will not be 
reduced by the additional means which are required for connecting aluminium conductors. 

NOTE 1 Minimum creepage and clearance distances may be determined by the voltage level and/or the 
requirements of the type of protection. 

NOTE 2 Precautions against electrolytic corrosion should be considered. 

9.3 Cables 

Cab le s with l ow t e ns ile str e ngth sh ea ths (com monl y k n own a s ' e asy t ea r' cab le s) s hal l not b e 
us e d i n hazardous ar ea s un le ss instal le d i n condu i t. 

9.3.1 Cab l es for f i x e d wiring 

Cab le s us ed for f i x e d w i r i ng i n hazardo us a r ea s shall b e appropriat e for th e amb ie nt 
cond i t i ons i n s e rv i ce. Cab l es shall b e : 

a) — sheathed w i th th e rmop la st i c, thermos e tt i ng, or el astom e r i c mat e r i a l . — Th e y sh al l b e 
circular, comp a ct, hav e e xtrud e d b e dding and fi lle rs, i f any, sh all b e non h y gr o s co pi c , or 

b) — minera l i nsulat e d meta l sh e ath e d, or 

g) — sp e c i a l , e .g. f l at cab le s with appropr i at e cable g l ands. 

9,3-1 ;|' Speeif ic methajcls not^-perm 

9^3>|S1 - lni.;:liazardQUp^are^!p^ Jp'- jp- ■m'''- 

The foilMing wiring systems s be installed ifliazarciius area§M|:: 

afl-;pBare cfonductorsg^ 0:M ^If: ^ii■^ . ^Silv >@-/ 

6) ■ ■ "" Op0ng^iring:;f|pS- .. ^S--, \:m§^ ■ ■^':-Sc :^-if ■■:■■■ 

c) Eartli:: sheathS^return ^^{^^ wil|rig systefms nof;:[nsulateid|to the equi\/aient of ^double 
insulation. .M-,..:. S:-r -fK gl; .I:? .M:-- iM^:- \S&. 



d) Busway systerri;|v 
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e)f ^rial wiring system^ ;::P ||. gi: ~M .tf 

^g)'y .Jp-: ...|p..: y.v ■..y.^...........^2^:.; ....,..y: .....g_p^^^^ 

h):f J^ablegiexcept wM G|ifduiyacc<^ sp^athsW^ 

.y;^ :|$trenathl1owefi)Balp^ .,..;^Sl. ff' ;;|f fv;- -i-fflt- ...g: ...^:gg^: ,S- ■;§■■■■_ ri^- 

i) J?:thermc^plastic -ffr . E -W m. %_ /j:;. % 

..» ,..pMyvinyi;.chlor]xii^XPY £§... m^:.....My.:.^....^,My 

,:»g; ' po lyetKyJeiB^ yj^ .... ...ittt. - v^^-?- - - ; -.- ;J;K - ^ • -^S- • - • ■ - > :3B- ■ - - • -Sl;.--"^ .... . JK.. . - -^K 1 0vgTN/m |n|;|:|' 



etastdrheric 



«::|p6lychloropr^rSp^^ , jf-' ,if , . il; ,Si'- , Jif iff- -^ 

#: chlorosulfqn;i^^ poly#iy lijir sigilarlplyme^ . . :jg|y\ . . . .|:i\ -. . . 1 6. Mlfmm 



2 



Tie f|llowir>^|;piri system§|pall ni| be JptallSl abj^e hazirdous areasgunlesi? th 
triclqied or pS^ with jiiy^lable guirds,x>t scr||ns,:iii|;p any |ghiti(5n;so 

:lntO;|;Se halfr^OUSlaM^^^^^^ .......gg::.:.....: ^^ ^. ||||:N-, ip;. ...|||;:: ,|;|> . jijf^ .:|™^^^ 

B^^^^^ ff ,;,- ,,. rg^^-- ■;||:p |||- ||r: ■ j^^^^^^^^ ' ^||:|:. ||| g ||; 

d)|ir Lpp-i"nd eiji^iWii^^ 311?' ■■||||; |p^^......-||[.^:...|™ 

NOTE Sp^cializedMIH^^^^^ sup]|{|as OR:l|g^ byl^H^ir de^gnrreqjjire tM^^bse'j^^^ck 

sy|tem®::t)are coii®t&rs^^'aerlal.wirin^^ mlpbe a^eptable'libject t6wn|as$eSsm^nt^:0^ 

a^<;^idariie-^ ^ W -■ ^'^ifi: '^SK^ -1^ fi^- . 111111-;- 

:$;i^3.2j:^ ,Gafaj|^:;^for fixed wirr^^ W^ mS:- ■ JEl dS|v ..^iiy li... ,4:fe:; iliilR 



ISablfs :U|;;ic(Wor fixe0,:.AA^irWp:in ^h^pTdoifiSaregjII-shallJ^ #ibient 



i|ixe#iA?irfng,;;fiider and^ m diiiply;p|tt^S/N®^ 1 QtSI. 

9,3M2 .iiiibup ii:;:-ttg^^^^^^^ ^ii"' all- -ilE-. vili: Wi. . SS^^^^ 

\yphgvfystems:|OT^^ amllnbn J|irgy JHip^ cimWs ;|iaTl b|8^^le§|ii|iS: 

;|ipo,r<j;ance witllPable^-BS-'For cat>iSfffor jffif in :|||finsicay^^ lioniteel S||itinSs 
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i Taijfe 6 - Non-intriiislcSlly siife af d n 

'■^% -^^^^^ '''^.^^ ■"■&:.. %in Wazaixiou ''':%,,^ ''^fe... ,'m. 


/^^:;^.,.......,...:-;^,:..... 


^^lft:1"ypettwirmgsyit^ -'i;^ 


.y;;,E.P.i-^'"@a.: 


EP:t;.Gb''S 


:;:;:;EPiS.Gc;" 




tGallles:^in:;:metatiN comJyyiriiglhWithlSs^ 

/^$/lSjZS 20§3/7 antl:t^^ app®^riate^pTC)tectj^n teGpniqu&Jfpr thS:;|jrea inM;^ 
..lwJiicii...t.h.e.y.lre...to. .be'fnistalledr^::;:;- , ^3^^-... /^M,: 'M^ -xSm 


"^sy^p "1 


.■&-■; f^""--ik.: 


"-^^ p '%., 


Served MIMSl . fe: W:h IK ^'W %.k 


* :;-.f:v;/. 


■m: 


%: ^1 


ThermxJplastlfev^theriTicsSfetting or elastorneric sHS ath eBnu n a rm ou red -^^^ :::.:: 


= ^-^ ■■■" 


^■:v ;.:■.■ : M;. 


.'■4:.P ft. 


T h errrilt^la^tiDiSh (Br mossing or ^^^ stieiathedlgith arnrtpuring^fri; 
^'teidln0;jd^3fgrt;ed^for^r^ jptWectlc^fe; . "^:\^.- 'M-,}. "Wm^- 


'^M'-*: 


^^I:v P 3| 


::|p. W 


iiables in rigid a ni:l':ebrrugat^dv non-metal lic^&ndufe^ lig^t^duty, -':: 
comlying wfe AS/n|§ 2053;^llAS/rNi|S 205i^^^ 


Wm' "S 




ft^P*""i. 


Mpt3|:'*ihf*?ith^d *!i£^rv<^d:^i5nd arnnc)ijrf>d -"-v: ;::i^:-;::;;:.: 


■..:"* : . 


..M:-jpr ■ v; 


;::■■; ■%;r- 


.■-}:. . vh:: . :--:v:^:: . ;-^.-"f. hV:V; . "NiV: .:!!;:^; TihiE.V:. -"!/:-;:■ I: 


gFlexibi^^pords 5fn;d:;cabl^^ri.n;;^ccorda:nice with, .9. 3. -Sk;.:: 


* "^.vi :: 


""K;,. 


%, P% . 


^3Met^al...slie-athe.d;yMfed....a:ndv^^^ . .-M...'. 


::;gA/.;.. !, 


:m;-.:-.. . ft. 


■ft\P % 


iFtexible steel conduit with rimrnetamc::ServinS^to ASyNZS |053-1 arid::. 


:::,;:;:.-- 


ft:'. ■■;J:;;: 


% 'S. 


:Truni<tngfduGts, pipjes or treri<:^hes installed tOHmeet the reqai^§iments-of: v 

g;6-:m . 1:;: .'W^.. . fllr -ft-- W:; 'm.. "ft,, ftir 


^■^|y-;::::... 


III. . 


1; 1¥ 


Flexible cofiduit a ssertito 1 iesGOfri plying S^ 

As/N|s60omi . m-:, . W:t 'S 'W... ;3I-.. Wli '§ 


fe ■ --Ifi 


: pi;:-;; 


.■■■i-P:-|:.: 


P denotes perpriitted usei|:::-. . -^m f |^- |§ ^3||: -||J;; . 


^■llft^ "^Sl::.. S .. S;. ^^ 


::;* Thi^;wiiring system niayjMJnstalgd-in a kpip^tionjeiquiririigliPL Galjf proyided-;:ffl protectibriiitio 
g:L;{QpuntSfithe Hg^ 'Bfc;:,. 3S|S,. -S^- yS:.. 


■■FKadditional requif;^rnenb-feednduit::ft^ tdi.jl^. T^^":i:i:::;: :: -l-^ffi ^. :::;:»;::::■: ^:.;^.;; ■:^^:;:::: 



NOTE 1 - Where enclosures are likely to be subjected to large variations in ambient and/or service temperature 
conditions, a 'pumping' action can transfer the fluids from the hazardous atmosphere through cables which are not 
substantially compact. Similarly cables with non filled interstices or with hygroscopic fillers (eg. fibre fillers), may 
transmit flammable fluids through the interstitial spaces of the cable under capillary or hygroscopic action with 
sufficient partial pressure to exit the cable termination at the extremities of the cable. Particular caution is drawn to 
the use of electro-pneumatic transducers and the like which employ natural gas as their pneumatic medium. When 
such cables link between a hazardous and non-hazardous area this may result in a flammable atmosphere being 
transported to the inside of, for example, control room equipment. The situation is likely to be most acute with 
equipment installed in a Zone or Zone 1 location (where the presence of a hazardous atmosphere has a greater 
likelihood and duration). If these conditions are likely to apply, a cable sealing device (which seals between the 
inner sheath and the individual conductors) should be used. The application of a cable sealing device may only 
mitigate the rate of vapour transmission and additional attenuation measures may be necessary. 

NOTE 2:pelecoririj|m;m^^ corriply wltfvi^the ripijrement^lM-^ Standard in addition i^^tq any 

^rBquiremefi;Tits::of tfielrejevant itffi^ MB: -ftft;; ftft- .'ffl" ft^ 



;9^3,2w3 liaroupi^^ ll;;^. :||:;: 11,:. .:ft. .ftife. SS:;- -ft; 

Ff^^cables %r use i| intrintigally sa^^^ reffr;toa|||i cable fife of 9l|; and 1|v 

For loi|ations|r^qutrin|:;EPL ^^ cabj|$ in nn;etalliC::Ga 
protectibn teobniq:ue shaij-be usld in aci;|irdantra;:;with ft^^ 



Fixedwiring for locaiti|fji:S requiring EP:li|©b' d|JDc'^&^ onifttbe follovving: 

a) Mineral inltiiated metal shestfhed cabfes- ft; 



bftServed^flietal §beatheScabie!^ 

c) I'berniGltastic sb^ 

d) Tb|(rmosetting sbiathed cables. 

e) Ela$fomeriii^heathe|:^cabl^ 
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9.3;39t^^ Cables supplying transportable and portable equipment 

Transportable and portable electrical equipment shall have cables with a heavy 
polychloroprene or other equivalent synthetic elastomeric sheath, cables with a heavy tough 
rubber sheath, or cables having an equally robust construction. The conductors shall be 
stranded and shall have a minimum cross-sectional area of 1,0 mm^. If a protective earthing 
(PE) conductor is necessary, it shall be separately insulated in a manner similar to the other 
conductors and shall be incorporated within the supply cable sheath. 

If, for transportable and portable electrical equipment, a metallic flexible armour or screen is 
incorporated in the cable, this shall not be used as the only protective conductor. The cable 
shall be suitable for the circuit protective arrangements, e.g. where earth monitoring is used, 
the necessary number of conductors shall be included. Where the equipment needs to be 
earthed, the cable may include an earthed flexible metallic screen in addition to the PE 
conductor. 

Portable electrical equipment with rated voltage not exceeding 250 V to earth and with rated 
current not exceeding 6 A may have cables 

with an ordinary polychloroprene or other equivalent synthetic elastomeric sheath, 
with an ordinary tough rubber sheath, or 
with an equally robust construction. 

These cables are not admissible for portable electrical equipment exposed to heavy 
mechanical stresses, for example hand-lamps, foot-switches, barrel pumps, etc. 

JCir GroLjip i cablf s for ggling ar|jffia;i|;ihg applgliionsshallpom^^^ 1S0tv 

9.3:4»tSv3^ Flexible connections40i^-4ust 

For terminal connections to fixed equipment that may be required from time to time to be 
moved a small distance (e.g. motors on slide rails), cables should be arranged to permit the 
necessary movement without detriment to the cable. Either this, or one of the types of cables 
suitable for use with transportable equipment may be used. Suitably protected terminal boxes 
for the junction with the fixed wiring and the wiring to the equipment shall be provided where 
the fixed wiring is not itself of a type suitable to permit the necessary movement. If flexible 
metallic tubing is used, it and its fittings shall be so constructed that damage to the cable 
consequent upon its use is avoided. Adequate earthing or bonding should be maintained; the 
flexible tubing should not be the sole means of earthing. The flexible tubing sha ll b e 
i mp e rv i ous to dust a nd its us e shall not impair the integrity of the enclosure of the equipment 
to which it is joined. For flPjD III,: th^^^^ tuKlig shjirn be|B^ du$t| 

9.3.59v3v4 Flexible cables 

Flexible cables in hazardous areas shall be selected from the following: 

e ordinary tough rubber sheathed; 

e ordinary polychloroprene sheathed; 

© heavy tough rubber sheathed; 

® heavy polychloroprene sheathed; 

» plastic insulated and of equally robust construction to heavy tough rubber sheathed 

flexible cables. 

NOTE — In th e abs e nc e of l EC cabl e standards, r e f e r e nc e shou l d b e m a d e to nat i on ai o r oth e r st a nd a rds. 

.I|l;ixible j|il^5 sh^lj^llh-be instijJliM;:locatic||ii|^ Qr 'HKiijnlesllQM a^ 

:pip;of t|ssci;^ ,;.jliiliii- . ..iiiwif: jiir )M^^. -;:^iiiiTT. jiiiir 
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9;:^^6 Alfjditiqhal reqiilremenlfe^ riquiriijig EBigpfoV^^^ g 

Flexible caBling s^hall blSione ofinthe t||BS specifiiEl in|^^ a^p^mprMe^^^ 

flexibll cords or Jlablesitfiat ajrl an ||rtegri!; parlSof IfectricaiKpquipp^Sr^^ pf||ided|suchi 

equipment, ftcludiSg thiioable||Gqmplif s with tllfl; ap|||gpriatil^^^ tie typf^ of: 

:gxplosion-pro|ect!oW^^^^ ■■Si- # . MM:^ %::: --Sk- Wv^:-::. M- ,^"& 

4;. Table 7 - Rllkiblej^^blinlpn lo^ S^V 



i:-i 'y:X S:^^^^ ■ ::|ype ::|^:- mr-. :m::. .j:^ . 


Mh: ^ A^ 


4:;;prdinairy:duty4::., 
;4IS5^Js heSthed ; ■ J;|| :; 


i4(B^ yy -d u tySi h ^atfi i^ 


SfJeathedgimet^Jifc arid 
sc ree n^ p ve r^l fe 


::Vi;.V: ■ ^^ : ■ 'Vl^L' . W^^- . ■ ^V".^ 


. s , ■■,# ■ s 


p i"ii -"W 


i ^Ifc. Pf: Ife.. 


Han5dhe)d or portable appliances ■:; 
■ and lUmTnaires^' ^ -vi ii 


^^ P S 


■lipp . *- " 


«i Ji- p'-m fit 


J:f ixed e^pipment 




i ffi^p Mi 


I: 11:- f^K" ii 


ipther ^qliprrtent^" - .:;^i; ^i. 






:;g:;::\^fher^^ ts^^:ubject toppntin^iQus fle)^i;rt;g, a c6mp:psite type scfieen, shoultlfbe used;;::, 
^:|;^;:^;pest^^ct|tl to flexible cabieii|flaving;J|;:Condu||pr cross^ectioH||;area :o|rJp:tess than':1^;|:::|im^. ■:■:::::;::::■; 
■WSA/Vhere the flexibMcable isiWbjectedM: mecBar^ \mry, further proteofionf shall be prpyided. 


3-^^l;^Add:iWal yeabtf 


proteeti#ip$-requiirpr-RefeB0'''§ Jgl; 


XsK ■^-,g;g; ■,vf;:.. . .J 



:phi§re afillxiblg^l^ isg-prdvideiRfor fixfd eqlrpmentj^tich asjMtrol and rnQrvitoringBS^evices^ 
^hefollOTrng ctpjtio.ns|||aJI als^^ Wg:, WL ^^Sflp^, -iiii.. ^-;|| ■ 



c) 

:d) 

I). 



TK flexibjl^r cablii^h He a s|Bathiiiflexi|iK;cable;^^^^Q^ witblffiunctioiil^ and:; 

pffiectivilMs iiterior ftordilaty dutp&h^ GordJ^^mplyl^g witS^ 

>^|/Nzs5i|p-. ii|i si: ii fR- ii:: .:: :ilr:; : :Si:- .111. i 

Ihe cuMiin^ca^r^ capiCrity oilftie fiixi;ble ca!|lie or cordj|stiall be^TO^ the: 

rating g| the cir|irit prote:Q|ive de^ioe afiPile origjiBf the ijnilSsiibcircuit :ffl^ in an^^oas^l 
■the nom-inal crois-sectiorval area|§>:hall|ie not le®j;than: iOTiii|::. ■ . :ii}i;:. 

Jfjhe lefigth of t|i;ilexiblmieable5K^^ proteltiohi 

s:hal! b|;not griper thli: 600 ripV uttilss the |||xible cai|^^^^ beenidesignielland;! 
:gertifie||as;an iSliigral p^^^^^ "ilSi- 

f he flexjBjIe cab?i^||Qr corilshall :fl|t beiMtalled :|r|^^ positiqKy^here itiisisubjecfeto 
n^ehaniHlidaniagp.:^ ^-mk:- Ii. '9My lljiv-r lii::> Wb^: ^3^ 



TWmy^BW]^^pf th^flexible|gable ollprd slia;|:|be ap|if:gpS|iate tdit|g0a2ardoti$::area in: 

wli:ioh;the:effi^^ ,: ili Wmh 'ESlK- S^liiK iffii 



9.3.7S^4tS Non-sheathed single cores 

Non-sheathed single cores shall not be used for live conductors, unless they are installed 
inside switchboards, enclosures or conduit systems. 



9,3.8&.a.4 



Overhead lines 



Where overhead wiring with uninsulated conductors provides power or communications 
services to equipment in a hazardous area, it shall be terminated in a non-hazardous area 
and the service continued into the hazardous area with cable or conduit. 

NOTE — Un i nsulat e d conductors shou l d not b e i nsta lle d abov e h a zardous ar e as. Uninsulat e d conductors inc l ud e 
i t e ms such as p a rt i ally i nsu l at e d cran e conductor ra il syst e ms and l ow and e xtr a low vo l tag e- track syst e ms. 

9.3.9 9.3.7 Avoidance of damage 

Cable systems and accessories should be installed, so far as is practicable, in positions that 
will prevent them being exposed to mechanical damage, to corrosion or chemical influences 
(for example solvents), to the effects of heat and to the effects of UV radiation (but see also 
12.2.2.5 for intrinsically safe circuits). 
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Where exposure of this nature is unavoidable, protective measures, such as installation in 
conduit, shall be taken or appropriate cables selected (for example, to minimize the risk of 
mechanical damage, armoured, screened, seamless aluminium sheathed, mineral-insulated 
metal sheathed or semi-rigid sheathed cables could be used). 

Where cables are subject to vibration, they shall be designed to withstand that vibration 
without damage. 

NOTE 1 Precautions should be taken to prevent damage to the sheathing or insulating materials of cables when 
they are to be installed at temperatures below -5 "C. 

NOTE 2 Where cables are secured to equipment or cable trays the bend radius on the cable should be in 
compliance with the cable manufacturers data or be at least 8 times the cable diameter to prevent damage to the 
cable. The bend radius of the cable should start at least 25 mm from the end of the cable gland. 

9.3- 10&v3^ Cable surface temperature 

The surface temperature of cables shall not exceed the temperature class for the installation. 

NOTE Where cables are identified as having a high operating temperature (for example 105 °C), this temperature 
relates to the copper temperature of the cable and not the cable sheath. Due to heat losses, it is unlikely that cable 
temperature will exceed T6. When high temperature cables are required, this information will be included in the 
certificate for the equipment or in the manufacturer's recommendations. 

9^3,1 1^t5^ Flame propagation 

Cables for fixed wiring external to equipment shall have flame propagation characteristics 
which enable them to withstand the tests according to lEC 60332-1-2, unless they are laid in 
earth, in sand-filled trenches/ducts or are otherwise protected against flame propagation. 

NOTE 1 lEC 60332-1-2 specifies the use of a 1 kW pre-mixed flame and is for general use, except that the 
procedure specified may not be suitable for the testing of small single insulated conductors or cables of less than 
0,5 mm^ total cross-section because the conductor melts before the test is completed, or for the testing of small 
optical fibre cables because the cable is broken before the test is completed. In these cases, the procedure given 
in lEC 60332-2-2 is recommended. 

NOTE 2 Since the use of insulated conductor or cable which retards flame propagation and complies with the 
recommended requirements of lEC 60332-1-2 is not sufficient by itself to prevent propagation of fire under all 
conditions of installation, it is recommended that wherever the risk of propagation is high, for example in long 
vertical runs of bunches of cables, special installation precautions should also be taken. It cannot be assumed that 
because the sample of cable complies with the performance requirements recommended in lEC 60332-1-2, that a 
bunch of cables will behave in a similar manner. In such situations verification is possible by testing for vertical 
flame spread of vertically-mounted bunched wires or cables in accordance with lEC 60332-3 series. 

g,3-13 9-3-10 Connections of cables to equipment 

The connection of cables to the electrical equipment shall bej^^ecteditpy m^ans Gsgcljble 
glands appMpi^i^tettl^ cal>lM;USf|lpnci shall maintain the explosion protection 

integrity of the relevant type of protection. The IMnds fbBll compl|^iwith TiBle^^^S^^ 

Whe^e theMhreadedjIiltfy o^ fflllihat of 1:|i cable|||lani;/ a thrig^liid 
:adapfer'co^|Gillyin IIB ■'' .llll" 11'" ISWSS- 
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Protectiori^techniqtie for J 
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ffi-Gl4!JfidSrSi<J< 


■ Nh ::::;- W'-- ^^ :i:!:r 


.::.:^::;:: :;:::!;::::: -m:.: /: m :;::-. -V:V- 


iptiejrs aoxl^blankilj 


3 el eirijliit protection te<;hniqiii^ 


■ ■S ■:§" m" M 


"IKex .^f : ;i ' 


;|;i Exp' -III 


Sp^n* g:;v 


, m^'V aridlDIP'S 


gixKd: (nM;3) /^^S : ^ .-^M 


M. M M-^. 


S^y ffil.ai 


::pf .;||:;. 




mx'^' W'^ i-^i -^S- 


If: .:#; y 


■i^ JP |S^ 


; .. Jg; p . .;||: 


:S F#:^: 


Ex 1 V an d E X ':ri;t' 


i^Jo sta0d raqiiireni^nts -I:" ■.:;;|-J :.:::::::i:'-. -j^^:" .:g: 


Ex'mg , , 'M- ts Zo 


SEx'nl|woul^|not ngrmail^:t>e apipiied to ''firing confii#ti6ns. 


t^fve proteption 


f:" ^S .v^:^^:: 


■vEx'n' excepi Ex 'n;P([Note|i) ■ 


p#: .:-!- 


M' W- ■■§ 


y' .m : ..tS 


^^#^P 


Ex '0';;^r: ■:£/> - ^^^:::::;:- 


;^:EX"b' wduld nojmarniaily be.iapplieiditewi 

Rechmqtie forr::e6nnettions;i;hait SLjfit'We wtrJn|iOsystem|ased. 


fffl' ^li" ,.:S- ■ 


■I P:|P ^..i 


^ M^M- ■■ 


,:;:iiE R.ii--^ 


M- :i|iiv" 


■"Ex'q'|C;, .|W\ . |# 


,S^q' vyfflc! nognbrniallly be appiied tp^hwiring conKctions,::]E(ie prot^etion 
itechn|q}j[e for;;gpnnectB^ syiftena usedir- 


■Ex's^.^- .m:: :::p 


Orily:;:^^ allowed by |hB co J^^^ 


.:E:^;^t'^and|SlP' vJi" .:#^ 


...:.?■ &■' i 


5P.P ,:iK 


jii^ :JS 


■#"p -W- 


:^Ex:'v' g;^ -:§■-■' SS:" 


■iyp0 oiprotectip:^;d 




tion^-:'^:" -■r:}^^^^- 


P denotes perirriitted usi^- ..Ip- 

Noteff Thepand; aclapter pKlankriig elemg^^ ai 

Note^Z Requirements for tteapplic^tton o^mti glan 


MtirtheT;^|ubjecteMb:seiecti fbriSiP ratirrgn ^'^|^ 
|s, adapfers or fli^riking elements are gjyen in 5v9:;;and 9:tb- 


^^:::N|it^-3 :;:.iequire[rn^nts for^g^'d 


' appjjicatioiif:'are giy 


in In- 1&4:2 . -^:i@;r^ :ii:K^: 


^^^^^^^m 


^'Note 4;:iEF^equirerrients fgr:£x*n 


RfappliGaMns ar@iven^im1 4.3.2^if:^:^- :-.:MM M 


mgggggm^sim^ 


Note S^'rfelahdf'eonriplylng witjti;|SS182|lare accgpled,,J^^^^^^^ .....jK" :. JiBS^"^ 


^mmmrnKm 



Wh e r e th e cert i f i cat e for the c a b l e gland has an 'X' mark i ng, t his cable g l and sh al l b e on l y 
us e d for fixed i nsta ll at i ons. I f an add i t i ona l c l amping i s requ i r e d to pr e v e n t pulling a nd tw i st i ng 
of th e cab le trans mittin g the forces to th e conducto r t erminations insi d e th e e nc l osur e , a 
clamp sh all b e prov i ded and p l ac e d with i n 300 mm of the end of the cab le g l and. 

Wh e r e th e e qu i pm e nt i s portab le only g l ands without 'X' mark i ng sha ll b e us e d. 

Cable glands and/or cables shall be selected to reduce the effects of 'coldflow characteristic' 
of the cable. 

NOTE 1 Cables employ materials which may exhibit 'coldflow' characteristics. 'Coldflow' in cables can be 
described as the movement of the cable sheath under the compressive forces created by the displacement of seals 
in cable glands where the compressive force applied by the seal is greater than the resistance of the cable sheath 
to deformation. Low smoke and/or fire resistant cables usually exhibit significant cold flow characteristics. Cold 
flow could give rise to a reduction in the insulation resistance of the cable and, where reasonably practical, efforts 
should be made to prevent this by selection of suitable cable glands. 

CSbli glaliLd^/b ah%adaf|ters with tapered Jth^^ shalMnot betu^ed in;^ 
enplosure^iihaviiig^^^^^ ^Illl- ■1;:;; 

C a b le g la nds with t a p e r e d thre a ds shall not b e u s e d in e nc lo sur e s hav i ng g l and p l at e s with 
unthr e ad e d e ntri e s. 

NOTE 2 Tapered threads include MPT threads. 



COPYRIGHT 



47 



9,3^13 :Non.§iectric^l entri^(e^?;|p- .g;-:;:.-.^ 

For ariy non; elecirtcal^^^^^^ aiffi lines ^a^ fibre^optic^/caW^ the integrity of the encloBiire 
shall^-be niaintai:rifed . -M' ^ jil-' W- ^ 9 -M' ..-S ■ .-Sff^-- f : Zff ^":[ 

l^or E)^J<I' enllosures, certiljidieom be aeceptable-SL 

9.4 Conduit systems 

Any cotitluit: system shall2fc6mply with -the S:tandards listed in fjable S. Nationa l or other 
standards should be followe d for conduit syst e ms. 

NOTE lEC st a nd a rds for condu i t syst e ms a r e current l y und e r cons i d e rat i on. 

Conduit shall be provided with a conduit sealing device where it enters or leaves a hazardous 
area, to prevent the transmission of gases or liquids from the hazardous areas to non- 
hazardous areas. There shall be no union, coupling or other fittings between the sealing 
device and the hazardous areas boundary. 

Conduit sealing devices shall seal around the outer sheath of the cable where the cable is 
effectively filled or around the individual conductors inside the conduit. The sealing 
mechanism shall be such that it does not shrink on setting and sealing mechanisms shall be 
impervious to, and unaffected by, chemicals found in the hazardous area. 

If required to maintain the appropriate degree of ingress protection (e.g. IP54) of the 
enclosure, conduit shall be provided with a conduit sealing device adjacent to the enclosure. 

The conduit shall be wrenchtight at all of the threaded connections. 

Where the conduit system is used as the protective earthing conductor, the threaded junction 
shall be suitable to carry the fault current which would flow when the circuit is appropriately 
protected by fuses or circuit-breakers. 

In the event that the conduit is installed in a corrosive area, the conduit material shall either 
be corrosion resistant or the conduit shall be adequately protected against corrosion. 

Combinations of metals that can lead to galvanic corrosion shall be avoided. 

Non-sheathed insulated single or multicore cables may be used in the conduits. However, 
when the conduit contains three or more cables, the total cross-sectional area of the cables, 
including insulation, shall be not more than 40 % of the cross-sectional area of the conduit. 

Long runs of wiring enclosures shall be provided with suitable draining devices to ensure 
satisfactory draining of condensate. In addition, cable insulation shall have suitable water 
resistance. 

To meet the degree of protection required by the enclosure, in addition to the use of conduit 
sealing devices, it may be necessary to seal between the conduit and the enclosure (for 
example by means of a sealing washer or non-setting grease). 

NOTE Where the conduit is the sole means of earth continuity, this sealing should not reduce the effectiveness of 
the earth path. 

Conduit used for mechanical protection only (commonly referred as 'Open' conduit systems) 
does not need to meet the requirements of this clause. However, precaution measures shall 
be applied to prevent the transfer ofof potentially explosive atmosphere through the conduit 
w i th su i t able cond u i t s eali ng d e v i c e s where the conduit enters or leaves a hazardous area. 

WheMjihe thniid form c^^^ entrpdjlfers fror^:ihe thread-TO^ 

adapSM^comp||y;ng with Jl^ 
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9.5 Cable and conduit systems 

9.5.1 EPL 'Ga' 

Additional requirements for cables in an 'ia' type of protection installation are defined in 
Clause 12. Additional requirements for cables and conduits used with other types of 
protection according to AS/MZS |Xli07|if 26 shall comply with the relevant 

protection concepts identified in the documentation. 

9.5.2 EPL 'Da' 

The requirements for cables for use in intrinsically safe systems are defined in 
/^Slfi2:sm24A^^\ EC 612^1 11 . 

NOTE Cables in metallic conduits, and fittings for the appropriate protection technique for the area in which they 
are to be installed, are subject to approval at national level. 

9.5.3 Cable and conduit systems for EPL 'Gb', 'Gc^ 'Db' and 'Dc' 

Additional requirements for cable and conduit systems are given in clauses 10 to 18 for the 
appropriate type of protection. 

9.6 Installation requirements 

9.6.1 Circuits traversing a hazardous area 

Where circuits traverse a hazardous area in passing from one non-hazardous area to another, 
the wiring system in the hazardous area shall be appropriate to the EPL requirements for the 
route. 

9.6.2 Protection of stranded ends 

If multi-stranded and, in particular, fine-stranded conductors are employed, the ends shall be 
protected against separation of the strands, for example by means of cable lugs or core end 
sleeves, or by the type of terminal, but not by soldering alone. 

The creepage distances and clearances, in accordance with the type of protection of the 
equipment, shall not be reduced by the method in which the conductors are connected to the 
terminals. 

9.6.3 Unused cores 

The requirements of this clause do not apply to intrinsic safety and energy-limited circuits 
(see 12.2.2.5.3). 

The hazardous area end of each unused core i n mu l t i cor e cab le s cxarvcJuGtor shall either be 
Gonn e ct e d terminated to earth or be adequately insulated by means of terminations suitable 
for the type of protection. Insulation by tape alone is not permitted. 

WHere on% endiof uriused c^nductlrs areiinsulajt^d in -th;^ hazafidious area,^^^^^ 
eantlred af:|he QKier en#" . .||" . .;Si' -'-^M-: vilK- :," 

9.6.4 Unused openings 

Unused openings for cable glands or conduit entries in electrical equipment shall be closed 
with blanking elements suitable for the relevant type of protection. Blanking elements shall 
comply with Table 81 EC 60079 - , and be of a type that can only be removed with the aid of 
tools. 

NOTE — For b la nk i ng ele m e nt us e d i n i ntr i ns i c sa f e ty c i rcu i ts, s ee l EC 60079 11 
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9.6.5 Fortuitous contact 

Except for trace-heating, fortuitous contact between the metallic armouring/sheathing of 
cables and pipework or equipment containing flammable gases, vapours or liquids shall be 
avoided. The insulation provided by a non-metallic outer sheath on a cable will usually be 
sufficient to avoid this. 

9.6.6 Jointing 

Cable runs in hazardous areas should, where practicable, be uninterrupted. Where disconti- 
nuities cannot be avoided, the joint, in addition to being mechanically, electrically and 
environmentally suitable for the situation, shall be 

« made in an enclosure with a type of protection appropriate to the EPL requirements for the 
location, or 

® providing the joint is not subject to mechanical stress, be 'epoxy' filled, compound-filled or 
sleeved with heat-shrunk tubing or cold-shrunk tubing, in accordance with the 
manufacturer's instructions. 

Conductor connections, with the exception of those in flameproof conduit systems, 
intrinsically safe circuits and energy-limited circuits, shall be made only by means of 
compression connectors, secured screw connectors, welding or brazing. Soldering is 
permissible if the conductors being connected are held together by suitable mechanical 
means and then soldered, so there is no stress on the connection. 

NO|i^9.6,K(Ses.not app]gf;Group ilR; . \ WiX : l-iiiS ■ ■»':#!¥"' 

9.6.7 Openings in walls 

Openings in walls for cables and conduits between different hazardous areas and between 
hazardous and non-hazardous areas shall be adequately sealed, for example by means of 
sand seals or mortar sealing to maintain the area classification where relevant. 

9.6.8 Passage and collection of flammables 

Where trunking, ducts, pipes or trenches are used to accommodate cables, precautions shall 
be taken to prevent the passage of flammable gases, vapours or liquids from one area to 
another and to prevent the collection of flammable gases, vapours or liquids in trenches. 

Such precautions may involve the sealing of trunking, ducts or pipes. For trenches, adequate 
venting or sand-filling may be used. Conduits and, in special cases, cables (e.g. where there 
is a pressure differential) shall be sealed, if necessary, so as to prevent the passage of liquids 
or gases. 

9.6.9 Static build-up for dust 

Cable routing should be arranged so that the cables are not exposed to the friction effects 
and static build-up due to the passage of dust. Precautions shall be taken to prevent the 
build-up of static on surfaces of cables. 

9.6.10 Accumulation of combustible dust 

Cable routing should be arranged in such a way that the cables accumulate the minimum 
amount of dust layers whilst remaining accessible for cleaning. Where trunking, ducts or pipes 
or trenches are used to accommodate cables, precautions should be taken to prevent the 
passage or collection of combustible dusts in such places. Where layers of dust are liable to 
form on cables and impair the free circulation of air, consideration shall be given to derating 
the current-carrying capacity of the cables, especially if low minimum ignition temperature 
dusts are present. Any wiring system subject to dust layers shall comply with the temperature 
requirements of 5.6.3.4. 



COPYRIGHT 



50 



10 Additional requirements for type of protection "d" - Flameproof enclosures 

10.1 General 

Flameproof enclosures, with only an Ex component enclosure certificate (marked with a 'U'), 
shall not be installed. They shall always have an equipment certificate for the complete 
assembly. 

Alteration of the internal components of the equipment is not permitted without re-evaluation 
of the equipment because conditions may be created inadvertently which lead to pressure- 
piling, change in temperature class, or other such issues that may invalidate the certificate. 



Equipment marked for a specific gas, or marked for an apparatus a group plus a specific gas, 
and used in that specific gas atmosphere shall be installed in accordance with the 
requirements for the apparatus group to which the specific gas belongs. For example. 



equipment marked 
equipment. 



'MB + H2' and used in a hydrogen atmosphere shall be installed as IIC 



10.2 Solid obstacles 

When installing equipment, care shall be exercised to prevent the flameproof flange joint 
approaching nearer than the distance specified in Table 1^ to any solid obstacle which is not 
part of the equipment, such as steelwork, walls, weather guards, mounting brackets, pipes or 
other electrical equipment, unless the equipment has been tested at a smaller distance of 
separation and has been documented. 

Table IS - Minimum distance of obstruction from the flameproof flange joints 
related to the gas group of the hazardous area 



Gas group 


Minimum distance 
mm 


MA 


10 


MB 


30 


IIC 


40 



10.3 Protection of flameproof joints 

Protection against corrosion of flameproof joints shall be maintained in accordance with 
manufacturer's documentation. The use of gaskets is only permissible when specified in 
manufacturer's documentation. 

Flameproof joints shall not be painted. 



Painting (by the user) of the enclosure after complete assembly is permitted. The application 
of grease to the flameproof joint faces will reduce, but not eliminate, the quantity of paint 
penetrating the gap. Where the manufacturer's documentation does not address joint 
protection, then only non-setting grease or anti-corrosive agents without evaporating solvents 
shall be used. 

NOTE 1 Silicone based greases are often suitable for this purpose but care needs to be taken concerning use 
with gas detectors. It cannot be too strongly emphasized that extreme care should be exercised in the selection 
and application of these substances to ensure the retention of the non-setting characteristics and to allow 
subsequent separation of the joint surfaces, 

NOTE 2 Non-hardening grease-bearing textile tape nnay be ennployed outside of a straight flanged joint with the 
following conditions: 

where the enclosure is used in conjunction with gases allocated to group IIA, the tape should be restricted to 
one layer surrounding all parts of the flange joint with a short overlap, new tape should be applied whenever 
existing tape is disturbed; 
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where the enclosure is used in conjunction with gases allocated to group MB, the gap between the joint 
surfaces should not exceed 0,1 nnm, irrespective of the flange width. The tape should be restricted to one layer 
surrounding all parts of the flange joint with a short overlap. New tape should be applied whenever existing 
tape is disturbed; 

where the enclosure is used in conjunction with gases allocated to group IIC, the tape should not be applied. 

10.4 Cable entry systems 

10.4.1 General 

I t is e ss e nt i a l that c a b le e ntry syst e ms comp l y w i th a ll th e r e quir e m e nts r e f e rr e d to i n th e 
e qu i pm e nt stand a rd and dooum e nt a t i on. C a bl e g la nds sh all : 

« — b e appropr i at e to the typ e of cable e mp l oy e d; 
« — m a int a in the typ e of prot e ct i on; and 
« — be i n a ccordanc e with 

Where cables enter into flameproof equipment via flameproof bushings through the wall of the 
enclosure which are part of the equipment (indirect entry), the parts of the bushings outside 
the flameproof enclosure shall be protected in accordance with one of the types of protection 
listed in fi^IU'MMOlSM iEC 60079 . For example, the exposed part of the bushings are 
within a terminal compartment which may either be another flameproof enclosure or will be 
protected by type of protection 'e'. Where the terminal compartment is Ex 'd', then the cable 
system shall comply with 10.4.2 Where the terminal compartment is Ex 'e', then the cable 
system shall comply with 1 1 .2. 

Where cables enter into flameproof equipment directly, the cable system shall comply with 
10.4.2. 

NOTE 1 The use of alunninium conductors in Ex 'd' flameproof enclosures should be avoided in those cases 
where a fault leading to potentially severe arcing involving the conductors may occur in the vicinity of a plain 
flanged joint. Adequate protection may be afforded by conductor and terminal insulation that prevents the 
occurrence of faults or by using enclosures with spigot or threaded joints. 

thread iggageilent for cailBfi!;aa<ds, adSp^^^ attlankinigj element^ beil^it leasgtjve full 

threads/Flameproof cable glands, adapters or blanking elements, having parallel threads may 
be fitted with a sealing washer between the entry device and the flameproof enclosure 
providing that after the washer has been fitted, the applicable thread engagement is still 
achieved. Thr ea d e ng a g e m e nt sh all b e at l e ast f i v e ful l thr e ads. Suitable grease may be used 
provided it is non-setting, non-metallic and non-combustible and any earthing between the 
two is maintained. 

Where taper threads are used, the connection shall be made wrench tight. 

Additional holes shall not be made into flameproof enclosures. 

Clijy addiijlh of hc>l|gi|, alteration to|ij|mad for;|p! pe^rBllM by the-8i|tificatlin docj|rifi§j||:s 
a n:|:::cQ,m.pleW; ■ by th^:^:aS;i|i&!et^^ wollshops^isBall;- be .permittel;; ■ 

:A/Vheili||l threaliQrr^ equipriilJBntry ig^ the fflrii|J|orm of|ijte cabiii;;gland 

Sj^vblankmglelemin'i^^ "■■^^^^^^■m '-% , 

Wh e r e th e thr e aded entry or ho le siz e i s d i ff e rent to that of th e cabl e g l and, a f la m e proof 
thr e ad e d ad a pt e r comply i ng w i th lEC 60079 - 1 sh a l l b e f i tt e d which comp lie s w i th thread 
e ng a g e m e nt r e qu i rem e nts d e tail e d abov e . Unus e d cab le e ntri e s shal l b e s e al e d w i th a 
fl a m e proof b l ank i ng ele m e nt comp l y i ng with lEC 60079 - 1. 

NOTE 2 Gas or vapour migration and propagation of flame may occur through the interstices between the strands 
of standard stranded conductors, or between individual cores of a cable. Special cable construction can be 
employed as means of reducing migration and preventing the propagation of flame. Examples include compacted 
strands, sealing of the individual strands, and extruded bedding. 
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10.4.2 Selection of cable glands 

The cable entry system shall comply with one of the following: 



a) cable glands in compliance with ASfNZS 6Q(D79. t l EC 60079 1 and certified as part of 
the equipment when tested with a sample of the particular type of cable; 

b^i - wljfre aSeabl|iftas #6rmg|fe t|ermMettlrig |i ela|p^mei#Sinsup^^ is' 

syf stantially Jompae;^ -andlSircufar \|ji:h .Sxtru^ied fitidin^^^^ ar^ non^ 

jh:ydrosiSopic;ifa flameproof icable glared, ^m Cjglmpli^rfee with A§/NZS gffl79-1:K may^ b^ 
■|:::; sialinf ringifand #^^ 

_:■■■'''' Figffre 2-""- ' -ffi" ,#" JP" , .;#' M' jff- Wff'. .#■"" 

fe) where a cab le , i n complianc e with 0(a) i s subst a ntia l ly compact; a f l am e proof cab l e 

gl a nd, in comp lia nc e w i th l EC 60079 1, may be uti li z e d, prov i ding this incorporat e s a 
s ea l i ng r i ng and i s s ele ct e d in accordanc e w i th F i gure 2. 

NOTE When there is any^doubt as to the:compaGtness of the cabfe;' to prevent flame propaGjation apply 10,4. 2^ d) or 

Compliance with Figure 14- is not necessary if the cable gland complies with 
AS/N^S 60079. 1 IEC 60079 - 1 and has been tested with a sample of specific cable to repeated 
ignitions of the flammable gas inside an enclosure and shows no ignition outside the 
enclosure. 
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start 



Yes 



Does this 

enclosure 

contain an 

internal source 

of ignition? ^^ 



No 



Yes 



/ 

Does the 

hazardous 

gas require IIC 

apparatus? 



No 



\ 



Apply 
10.4.2 
d) ore) 



Yes 



Yes 



Is the 
volume '^^ of \ 
the enclosure 
greater than / 

\ 2 dm^? / 



Is the 

area of 

installation 

zone 1? 

/ 



No 



No 



Use a suitable 
flameproof 
cable entry 

device with a 
sealing ring 



lEC 2696/02 

^ Internal sources of ignition include sparks or equipment temperatures occurring in normal operation which can 
cause ignition. An enclosure containing terminals only or an indirect entry enclosure (see 10.4.1) is considered not 
to constitute an internal source of ignition. 

^ The term 'volume' is defined in ^N2:S MQlffi lEC 60079 - 1. 

Figure 2 - Selection chart for cable entry devices into flameproof enclosures 
for cables complying with item b) of 10.4.2 

c) mineral-insulated metal-sheathed cable with or without plastic outer covering with 
appropriate flameproof cable gland complying with AWMZS 6iQ79.1I EC 60079 1 ; 

d) flameproof sealing device (for example a sealing chamber) specified in the equipment 
documentation or complying with ifS/NZS gM:79.1I EC 60079 1 and employing a cable 
gland appropriate to the cables used. The sealing device shall incorporate compound 
or other appropriate seals which permit stopping around individual cores. The sealing 
device shall be fitted at the point of entry of cables to the equipment; 

e) flameproof cable gland, specified in the equipment documentation or complying with 
Ai|N>gS 6QQ79.1I EC 60079-1 , incorporating compound filled seals or elastomeric seals 
that seal around the individual cores or other equivalent sealing arrangements; 

10.5 Conduit systems 

Flameproof sealing devices for conduit shall be: 

a) provided with the equipment and detailed in the equipment documentation; or 

b) as specified in the equipment documentation; or 

c) compliant with AS/NZS 600793: 1 EC 60079 1 . 
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Conduit sealing devices shall be provided, either as part of the flameproof enclosure or 
immediately or as close as practical to the entry to the flameproof enclosure using a minimum 
number of fittings. 

Conduit sealing devices, having parallel threads may be fitted with a sealing washer between 
the device and the flameproof enclosure providing that after the washer has been fitted, the 
applicable thread engagement is still achieved. Thread engagement shall be at least five full 
threads. Suitable grease may be used provided it is non-setting and any earthing between the 
two is maintained. 

NOTE 1 A conduit sealing device is considered as fitted innnnediately at the entry of the flameproof enclosure 
when the device is fixed to the enclosure either directly or through an accessory necessary for coupling according 
to the manufacturer's instructions. 

NOTE 2 Gas or vapour leakage and propagation of flames may occur through the interstices between the strands 
of standard stranded conductors, or between individual cores of a cable. Special constructions can be employed as 
means of reducing leakage and preventing the propagation of flames. Examples include compacted strands, 
sealing of the individual strands, and extruded bedding. 

10.6 Motors 

10.6.1 Motors with a converter supply 

Motors supplied at varying frequency and voltage by a converter supply require that either: 

a) the motor has been type-tested for this duty as a unit in association with the converter 
specified in the descriptive documents according to i|S/NZ$: 600^9. O IEC 60079 - and 
with the protective device provided, or 

b) the motor has not been type-tested for this duty as a unit in association with the 
converter. In this case, means (or equipment) for direct temperature control by 
embedded temperature sensors specified in the motor documentation or other effective 
measures for limiting the surface temperature of the motor housing shall be provided. 
The effectiveness of the temperature control shall take into account power, speed 
range, torque and frequency for the duty required and shall be verified and documented. 
The action of the protective device shall be to cause the motor to be electrically 
disconnected. 

NOTE 1 In some cases, the highest surface temperature occurs on the motor shaft. 

NOTE 2 A current-dependent time lag protective device (in accordance with 7.2 a)) is not to be regarded as an 
'other effective measure'. 

NOTE 3 For motors with type of protection 'e' terminal boxes, when using converters with high-frequency pulses 
in the output, care should be taken to ensure that any overvoltage spikes and higher temperatures which may be 
produced in the terminal box are taken into consideration. 

10.6.2 Reduced-voltage starting (soft starting) 

Motors with a soft start supply require that either: 

a) the motor has been type tested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) the motor has not been type tested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation, other effective measures for 
limiting the surface temperature of the motor housing shall be provided or the speed 
control device ensures that the motor run up is such that the surface temperature is not 
exceeded. The effectiveness of the temperature control or proper run up shall be 
verified and documented. The action of the protective device shall be to cause the 
motor to be disconnected. 

NOTE 1 It is considered that soft starting is used for a short time period 

NOTE 2 For motors with type of protection 'e' terminal boxes, when using a soft start device with high-frequency 
pulses in the output, care should be taken to ensure that any overvoltage spikes and higher temperatures which 
may be produced in the terminal box are taken into consideration. 
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11 Additional requirements for type of protection *e' - Increased safety 

Increased safety enclosures, with only an Ex component enclosure certificate (marked with a 
'U'), shall not be installed. They shall always have an equipment certificate for the complete 
assembly. 

11.1 Degree of ingress protection of enclosures (lEC 60034-5 and lEC 60529) 

Enclosures containing bare live parts shall have a degree of ingress protection of at least 
IP54, whereas enclosures containing insulated parts shall only have a degree of ingress 
protection of at least IP44. Rotating electrical machinery (except for terminal boxes and bare 
conducting parts) installed in clean environments and regularly supervised by trained 
personnel shall be protected by an enclosure with a degree of ingress protection of at least 
IP20. The restriction of application shall be marked on the machine. 

11.2 Wiring systems 

11.2.1 General 

Cables and conduits shall be installed in accordance with C l aus e 9 and the following 
additional requirements concerning cable entries and conductor terminations. 

Additional cable entry holes may be made into the enclosure providing this is permitted by the 
manufacturers documentation. 

NOTE 1 Threaded holes in pl a stic enclosures should be at right angles to the face of the enclosure (due to the 
possible moulding nnethods for plastic enclosures, the wall of the enclosure may have draw angles). Surfaces with 
angles do not allow the gland and associated fittings inserted in the hole to fit square to the face, resulting in 
ineffective sealing. 

NOTE 2 Taper threaded holes in plastic enclosures are not recommended because the high stresses created 
during sealing of these threads may fracture the enclosure wall. 



^§gMe glan^igadapters, bIanl<ii|!|Bi|ients ^^^^ ot[||r fit^Sgs con((|iQted to i|ior#^||d safe1|( 
^i^^;ui"pmeri|i|ha mairjiMfc^MilM fl|ress:;|||rot#Mipn . .IPgliof that:;|equit^| ..by:,j^^ 

Allocation 'i^iifehever i^^^^ 

NOTE jigBTo meet;:tli)e|in|iress^;p^ mipalsO;:ii!-:nece&s^|y|to seal,::g|ft;een:iihe ca,bg|g!ahd, 

ada ptelrh^Or, bla n kiniigijiMiT;^^ i ncludi ng:; betwee n eg|v lie rrt|;jl nd thUe n cl osw r|J;||0f exam pji in g 

wash^rjprthread|si!alanty.- A separate entry bp^SlTOV NlBiq ui region en al^o stTOgth to 

:aM@^:^><c6s%,stMiS^^pf^^^he enclosure .-, .. ^. .;-3||g^^ -iE--' jilJ ::iil5^-" . 4§SS: . ,§¥ 

;N;QfE 2 J^l^iS^r'to meet the minirrilm|rg|jjrement^^^^ caHi|^lands.:^-i% secugd jnto a^ 

|hf eaded I'llnjfiry^and' a' t^ iS^maiht^in||;;-TO'Mdffl r||pr^cl. . 

Where^0ilineralHi|iI(j[I^B^^^ thjfrequirgifienKt^ 

cree^^ge ■^dist^iilPlHafP insitlfed ^eable s^s)i|ig, 

11.2.2 Cab le g l ands 

Th e conn e ction of cab le s to inc rea s e d saf e ty e qu i pm e nt sha ll .b e e ff e ct e d by nn e a ns of cable 
g l ands appropr i at e to th e typ e of cab l e us e d. Th e y shal l comply w i th the r e qu i r e m e nts of 
l EC 60079 0. 

NOTE 1 — To m ee t th e ingr e ss fif - Qtect i on ■ r e qu i r e m e n ^i t may a l so b e n e c e ssary t o s eaJ-^etwee n th e c a b le glands 

and th e e nc l osur e (for e xamp le by m e ans of a s eali ng wash e r or thr e ad s e al a nt ) . 

NOTE 2 — In ord e r to me e t th e- min i mum r e qu i r e m & fit of I P5 ^ , thr ea d e d cab le o ntry d e vic e s i nto thr e ad e d cab le 
e ntry p l at e s or e nclosur e s of 6 mm or gr e at e r th i ckn e ss n ee d no additiona l s e al i ng b e tw ee n th e cab le e ntry d e v i c e 
a nd th e e ntry p l at e or e nc l osure provid i ng th e ax i s of th e cab le e ntry d e v i c e i s p e rp e nd i cu l ar to th e e xt e rna l surf a c e 
of th e cab l e e ntry p l at e or e nclosur e . 
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Wh e r e m iner a l-i nsu la t e d m e ta l sh o ath e d cab le s a r e used, th e r e quir e m e nt to achi e ve 
cr ee p a g e d i st a nc e s sha l l b e maintain e d by using a n Ex ' e ' min e ra l insulat e d cab le s e al i ng 
d e vice- 
Thread e d adapt e rs comply i ng with l EC 60079 Q may b e fitt e d into the cab le e ntry ho le s to 
a llow conn e ction o f the de vice or cab le g la nd- 
Unused e ntr i es i n th e enclosur e shall b e s e aled by b l anking e l e m e nts, wh i ch comp l y w i th 
lEC 60079 a nd maintain th e d e gr ee of i ngr e ss prot e ction IP 5^ or that r e quir e d by th e 
location, wh i ch e v er is the h i gh e r. 

11.2.3 Conductor terminations 

Some terminals (e.g. slot types) may permit the entry of more than one conductor. Where 
more than one conductor is connected to the same terminal, care shall be taken to ensure 
that each conductor is adequately clamped. 

Unless permitted by the manufacturer's documentation, two conductors of different cross- 
sectional area shall not be connected into one terminal unless they are first secured with a 
single compression type ferrule or other method specified by the manufacturer. 

To avoid the risk of short-circuits between adjacent conductors in terminal blocks, the 
insulation of each conductor shall be maintained up to the metal of the terminal. 

NOTE Where single screw saddle clamps are used with a single conductor, the latter should be shaped around 
the screw in the form of a 'U' unless clamping of single conductors without 'U' is permitted in the documentation 
supplied with the equipment. 

1 1 .2.4 Combinations of ternninals and conductors for general connection 
and junction boxes 

Care shall be taken to ensure that the heat dissipated within the enclosure does not result in 
temperatures in excess of the required equipment temperature class. This can be achieved 
by: 

a) following the guidance given by the manufacturer relating to the permissible number of 
terminals, the conductor size and the maximum current, or 

b) checking that the calculated dissipated power, using parameters specified by the manu- 
facturer, is less than the rated maximum dissipated power. 

NOTE 1 The length of the conductors inside the enclosure should not exceed the diagonal length of the enclosure 
as this is the basis of calculations and type tests. Additional lengths of the conductors inside the enclosure running 
at maximum permitted current may give rise to increased internal temperature that may exceed the temperature 
class. 

NOTE 2 Bunching of more than 6 conductors may also give rise to high temperatures that may exceed T6 and/or 
damage to the insulation and should be avoided. 

11.3 Cage induction motors 

1 1 .3.1 Mains-operated 

In order to meet the requirements of i t e m a) of 7.2 a):, inverse-time delay overload protective 
devices shall be such that not only is the motor current monitored, but the stalled motor will 
also be disconnected within the time t^ stated on the marking plate. The current-time 
characteristic curves giving the delay time of the overload relay or release as a function of the 
ratio of the starting current to the rated current shall be held by the user. 

The curves will indicate the value of the delay time from the cold state related to an ambient 
temperature of 20 X and for a range of starting current ratios (V^n) ^^ ^^ '^^^^ ^ to ^- The 
tripping time of the protective devices shall be equal to these values of delay ±20 %. 
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The properties of delta wound machines in the case of the loss of one phase should be 
specifically addressed. Unlike star wound machines, the loss of one phase may not be 
detected, particularly if it occurs during operation. The effect will be current imbalance in the 
lines feeding the machine and increased heating of the motor. A delta wound motor with a low 
torque load during start-up might also be able to start under this winding failure condition and 
therefore the fault may exist undetected for long periods. Therefore, for delta wound 
machines, phase imbalance protection shall be provided which will detect machine 
imbalances before they can give rise to excessive heating effects. 

In general, motors designed for continuous operation, involving easy and infrequent starts 
which do not produce appreciable additional heating, are acceptable with inverse-time delay 
overload protection. Motors designed for arduous starting conditions or which are to be 
started frequently are acceptable only when suitable protective devices ensure that the 
limiting temperature is not exceeded. 

Arduous starting conditions are considered to exist if an inverse-time delay overload 
protective device, correctly selected as above, disconnects the motor before it reaches its 
rated speed. Generally, this will happen if the total starting time exceeds 1 ,7 f^. 

NOTE 1 Operation 

Where the duty of the motor is not S1 (continuous operation at constant load), the user should obtain the 
appropriate parameters for the determination of suitability given a definition of operation. 

NOTE 2 Starting 

It is preferred that the direct on-line starting time for the motor is less than the t^ time so that the motor protection 
device does not trip the motor during start-up. Where the starting time exceeds 80 % of the t^ time, the limitations 
associated with starting whilst maintaining operation within the machine instruction manual should be ascertained 
from the motor manufacturer. 

As the voltage dips during a direct on-line start, the starting current decreases and the run-up time increases. 
Although these effects may tend to cancel out for small voltage dips, for voltages less than 85 % of U^ during start- 
up, the motor manufacturer should declare the associated limitations on start-up. 

Motors may be limited by the manufacturer to a fixed number of start attempts. 

NOTE 3 Protection relay 

The protection relay for machines in accordance with type of protection 'e' should, in addition to the requirements 
of Claus e 7: 

a) monitor the current in each phase; 

b) provide close overload protection to the fully loaded condition of the motor. 

Inverse-time delay overload protection relays may be acceptable for machines of duty type S1 which have easy 
and infrequent starts. Where the starting duty is arduous or starting is required frequently, the protection device 
should be selected so that it ensures limiting temperatures are not exceeded under the declared operational 
parameters of the machine. Where the starting time exceeds 1,7^^, an inverse-time relay would be expected to trip 
the machine during start-up. 

Under some circumstances, e.g. for duty types other than 81, the motor may be certified with the temperature 
detection and protection. If this is the case, the t^ time may not be identified. 

11-3.2 Winding temperature sensors 

In order to meet the requirements of 7.2 b), winding temperature sensors associated with 
protective devices shall be adequate for the thermal protection of the machine even when the 
machine is stalled. The use of embedded temperature sensors to control the limiting 
temperature of the machine is only permitted if such use is specified in the machine 
documentation. 

NOTE The type of built-in temperature sensors and associated protective device will be identified on the machine. 

11.3.3 Machines with rated voltage greater than 1 kV 

Machines with a rated voltage exceeding 1 kV shall be selected taking into account the 
'Potential stator winding discharge risk assessment - Ignition risk factors' (see Annex E). If 
the total sum of the risk factors is greater than 6, then anti-condensation space heaters shall 
be employed, and special measures shall be applied to ensure that the enclosure does not 
contain an explosive gas atmosphere at the time of starting. 
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NOTE 1 If the machine is intended to operate under 'special measures', the certificate will have the symbol 'X' in 
accordance with 4S/NZS^laQ79jQ IEC 60079 - . 

NOTE 2 Special measures may include pre-start ventilation, the application of fixed gas detection inside the 
machine or other methods specified in manufacturer's instructions. 

NOTE 3 In the table in Annex E, the reference to Time between detailed inspections' is intended to reflect the 
interval between cleaning of the stator windings. It should read 'Time between major overhauls (disassembly and 
cleaning where necessary)' as a detailed inspection in accordance with ASyN2S'6Q079;1:7 t E C 60079 - 1 7 would not 
normally require the stator winding to be examined. 

11.3.4 Motors with converter supply 

Motors supplied at varying frequency and voltage by a converter shall have been type tested 
for this duty as a unit in association with the converter and the protective device. 

11.3.5 Reduced-voltage starting (soft starting) 

Motors with a soft start supply require either: 

a) the motor has been typei tested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) the motor has not been type tested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation, other effective measures for 
limiting the temperature of the motor shall be provided or the speed control device 
ensures that the motor run up is such that the temperature is not exceeded. The 
effectiveness of the temperature control or proper run up shall be verified and 
documented. The action of the protective device shall be to cause the motor to be 
disconnected. 

NOTE 1 It is considered that soft starting is used for a short time period 

NOTE 2 When using a soft start device with high-frequency pulses in the output, care should be taken to ensure 
that any overvoltage spikes and higher temperatures which may be produced in the terminal box are taken into 
consideration. 

11.4 Luminaires 

Luminaires with fluorescent lamps and electronic ballasts shall not be used where 
temperature class T5 or T6 is required or where the ambient temperature exceeds 60 °C. 

NOTE This restriction minimizes the risk of End of Life (EOL) effects of the lamp. 

Lamps (e.g. bi-pins, screw connections on tungsten lamps) using non-conductive materials 
with a conductive coating shall not be used unless tested with the equipment. 

NOTE This requirement is intended to apply to recently designed lamps where the pins or end caps may be 
plastic or ceramic with a conductive film coating. 

12 Additional requirements for types of protection 'i' - Intrinsic safety 

Additional requirements for 'iD' are under consideration. 

12.1 Introductory remark 

A fundamentally different type of protection philosophy has to be recognized in the installation 
of intrinsically safe circuits. In comparison with all other types of installations, where care is 
taken to confine electrical energy to the installed system as designed so that a hazardous 
environment cannot be ignited, the integrity of an intrinsically safe circuit has to be protected 
from the intrusion of energy from other electrical sources so that the safe energy limitation in 
the circuit is not exceeded, even when breaking, shorting or earthing of the circuit occurs. 

As a consequence of this principle, the aim of the installation rules for intrinsically safe 
circuits is to maintain separation from other circuits. Unless otherwise stated, requirements for 
intrinsically safe circuits shall apply to all levels of protection ('ia', 'ib' and 'ic'). 
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Energy-limited circuits 'nL' shall comply with all the requirements for intrinsically safe 
circuits 'ic'. 

12,2 Installations to meet the requirements of EPL 'Gb' or *Gc' 

12.2.1 Equipment 

In installations to meet the requirements of EPL 'Gb', the intrinsically safe apparatus and the 
intrinsically safe parts of associated apparatus shall comply with 
AS/NZSlp79.Pl EC 60079 11 , at least to level of protection 'ib'. 

In installations to meet the requirements of EPL 'Gc', the intrinsically safe apparatus and the 
intrinsically safe parts of associated apparatus shall comply with 
AS/NZS; 60079.1 1 IEC 60079 11 , at least to level of protection 'ic'. 

Simple apparatus need not be marked, but shall comply with the requirements of 
AS/NZS 6^79.1:fl EC 60079 11 and AS/NlS 6tQ7^ : I EC 60079 , in so far as intrinsic safety 
is dependent on them. 

Associated apparatus should preferably be located outside the hazardous area or, if installed 
inside a hazardous area, shall be provided with another appropriate type of protection in 
accordance with C l aus e 5 which is suitable for the ignition sources which the associated 
apparatus may present. 

Electrical equipment connected to the non-intrinsically safe terminals of an associated 
apparatus shall not be fed with a voltage supply greater than U^ shown on the label of the 
associated apparatus. The prospective short-circuit current of the supply shall not be greater 
than 1 500 A. 

Limitation of the prospective short circuit current, where higher fault levels exist, may be 
achieved by appropriate upstream fusing or protection 

Where U^ marked on the associated apparatus is less than 250 V it shall be installed in 
accordance with one of the following: 

a) Where L/^ does not exceed 50 V a.c. or 120 V d.c, in an SELV or PELV system or, 

b) via a safety isolating transformer complying with the requirements of lEC 61558-2-6 or 
technically equivalent standard, or 

c) directly connected to apparatus complying with lEC 60950, lEC 61010-1, or a 
technically equivalent standard, or 

d) fed directly from cells or batteries. 

In order to protect against unauthorized interference and damage, the components and wiring 
of intrinsically safe apparatus and associated apparatus (e.g. barriers) shall be mounted in 
enclosures offering a degree of ingress protection of at least IP20 unless a higher degree of 
ingress protection is required by the apparatus documentation. Alternative methods of 
mounting may be used if they offer similar integrity against interference and damage (e.g. 
mounted in racks in a normally locked switch-room). 

All apparatus forming part of an intrinsically safe system should, where reasonably 
practicable, be identifiable as being part of an intrinsically safe system. This recommendation 
may be met by conformity with 12.2.2.6. 
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12.2.2 Cables 

12.2.2.1 General 

Only insulated cables whose conductor-earth, conductor-screen and screen-earth test 
voltages are at least 500 V a.c. or 750 V d.c. shall be used in intrinsically safe circuits. 

The diameter of individual conductors within the hazardous area shall be not less than 
0,1 mm. This applies also to the individual strands of a finely stranded conductor. 

12.2.2.2 Electrical parameters of cables 

The electrical parameters (C^ and L^) or (C^ and LJR^) for all cables used (see 12.2.5) shall 
be determined according to a), b) or c): 

a) the most onerous electrical parameters provided by the cable manufacturer; 

b) electrical parameters determined by measurement of a sample; 

NOTE Annex C details a satisfactory method of determining the relevant parameters. 

c) 200 pF/m and either 1 j^iH/m or 30 |ulH/Q where the interconnection comprises two or 
three cores of a conventionally constructed cable (with or without screen). 

Where a FISCO or FNICO system is used, the requirements for cable parameters shall 
comply with AS/NZS 6^:079.27 1 EC 60079 . 27 . 

12.2.2.3 Earthing of conducting screens 

Where a screen is required, except as in a) through c) below, the screen shall be electrically 
connected to earth at one point only, normally at the non-hazardous area end of the circuit 
loop. This requirement is to avoid the possibility of the screen carrying a possibly incendive 
level of circulating current in the event that there are local differences in earth potential 
between one end of the circuit and the other. 

If an earthed intrinsically safe circuit is run in a screened cable, the screen for that circuit 
shall be earthed at the same point as the intrinsically safe circuit which it is screening. 

If an intrinsically safe circuit or sub-circuit which is isolated from earth is run in a screened 
cable, the screen shall be connected to the equipotential bonding system at one point. 

Special cases: 

a) If there are special reasons (for example when the screen has high resistance, or where 
screening against inductive interference is additionally required) for the screen to have 
multiple electrical connections throughout its length, the arrangement of Figure 3 may 
be used, provided that 

the insulated earth conductor is of robust construction (normally at least 4 mm2 
but 16 mm2 may be more appropriate for clamp type connections); 

the arrangement of the insulated earth conductor plus the screen is insulated to 
withstand a 500 V insulation test from all other conductors in the cable and any 
cable armour; 

the insulated earth conductor and the screen are only connected to earth at one 
point which shall be the same point for both the insulated earth conductor and the 
screen, and would normally be at the non-hazardous end of the cable; 

the insulated earth conductor complies with 0; 

the inductance/resistance ratio (L/R) of the cable, installed together with the 
insulated earth conductor, shall be established and shown to conform to the 
requirements of 12.2.5. 
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b) If the installation is effected and maintained in such a manner that there is a high level 
of assurance that potential equalization exists between each end of the circuit (i.e. 
between the hazardous area and the non-hazardous area), then, if desired, cable 
screens may be connected to earth at both ends of the cable and, if required, at any 
interposing points. 

c) Multiple earthing through small capacitors (for example 1 nF, 1 500 V ceramic) is 
acceptable provided that the total capacitance does not exceed 10 nF. 
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(see 12.2.2.3) 



Insulated earth / 
conductor 
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/' 



/ 

Earthing system 
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Figure 3 - Earthing of conducting screens 

12.2.2.4 Cable armour bonding 

Armour shall be bonded to the equipotential bonding system via the cable entry devices or 
equivalent, at each end of the cable run. Where there are interposing junction boxes or other 
equipment, the armour will normally be similarly bonded to the equipotential bonding system 
at these points. In the event that armour is required not to be bonded to the equipotential 
bonding system at any interposing point, care shall be taken to ensure that the electrical 
continuity of the armour from end to end of the complete cable run is maintained. 

Where bonding of the armour at a cable entry point is not practical, or where design 
requirements make this not permissible, care shall be taken to avoid any potential difference 
which may arise between the armour and the equipotential bonding system giving rise to an 
incendive spark. In any event, there shall be at least one electrical bonding connection of the 
armour to the equipotential bonding system. The cable entry device for isolating the armour 
from earth shall be installed in the non-hazardous area or locations requiring EPL 'Gc'. 

12.2.2.5 Installation of cables and wiring 

12.2.2.5.1 General 

Installations with intrinsically safe circuits shall be erected in such a way that their intrinsic 
safety is not adversely affected by external electric or magnetic fields such as from nearby 
overhead power lines or heavy current-carrying single core cables. This can be achieved, for 
example, by the use of screens and/or twisted cores or by maintaining an adequate distance 
from the source of the electric or magnetic field. 
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In addition to the cable requirements of 9.3f99.3. 7 , cables in both hazardous and non- 
hazardous areas shall be installed so as to ensure that intrinsically safe circuit cables cannot 
be inadvertently connected to circuit cables which are not intrinsically safe. This may be 
achieved by: 

a) separating the different types of circuit cables, or 

b) placing the cables so as to protect against the risk of mechanical damage; or 

c) using cables which are armoured, metal sheathed or screened for specific types of 
circuits (e.g. all circuits which are not intrinsically safe are run in armoured cable or all 
intrinsically safe circuits are armoured). 

NOTE Cgibles installed w it h -protected lilponditiSos, e.gifcontrpi roprliis-or lik^:i:;sUuation$-: -where t Key are rlbl likely lb 
bedama^ed'arelcorisideredtb meet-b):: 

12.2.2.5.2 Conductors 

Conductors of intrinsically safe circuits shall not be carried in the same cable as conductors of 
circuits which are not intrinsically safe except as permitted 12.4. 

Conductors of intrinsically safe circuits, except as permitted in 12.2.2.7, shall not be in the 
same bundle or duct as conductors of circuits which are not intrinsically safe unless separated 
by an intermediate layer of insulating material or by an earthed metal partition. No separation 
is required if metal sheaths or screens are used for the intrinsically safe circuits or the circuits 
which are not intrinsically safe. 

12.2.2.5.3 Unused cores in multi-core cables 

Each unused core in a multi-core cable shall either 

a) be adequately insulated from earth and from each other at both ends by the use of 
suitable terminations, or 

b) if other circuits in the multicore have an earth connection (e.g. via the associated 
apparatus), be connected to the earth point used to earth any intrinsically safe circuits in 
the same cable, but shall be adequately insulated from earth and from each other by the 
use of suitable terminations at the other end. 

12.2.2.6 Marking of cables 

Cables containing intrinsically safe circuits shall be marked (except as below) to identify them 
as being a part of an intrinsically safe circuit. If sheaths or coverings are marked by a colour, 
the colour used for cables containing intrinsically safe circuits shall be light blue. Where 
intrinsically safe circuits have been identified by the use of light blue covered cable, then light 
blue covered cable shall not be used for other purposes in a manner or location which could 
lead to confusion or detract from the effectiveness of the identification of intrinsically safe 
circuits. 

If all intrinsically safe circuit cables or all cables of circuits which are not intrinsically safe are 
armoured, metal sheathed or screened, then marking of intrinsically safe circuit cables is not 
required. 

Alternative marking measures shall be taken inside measuring and control cabinets, 
switchgear, distribution equipment, etc. where there is a risk of confusion between cables of 
intrinsically safe and non-intrinsically safe circuits, in the presence of a blue neutral 
conductor. Such measures include: 

© combining the cores in a common light blue harness; 

© labelling; 

© clear arrangement and spatial separation. 
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12.2.2.7 Multi-core cables containing more than one intrinsically safe circuit 

The requirements of this subclause are in addition to those of 12.2.2.1 to 12.2.2.6. 

Multi-core cables may contain more than one intrinsically safe circuit. Circuits which are not 
intrinsically safe shall not be carried in the same multi-core as intrinsically safe circuits except 
as noted in 12.4. 

The radial thickness of the conductor insulation shall be appropriate to the conductor diameter 
and the nature of the insulation. The minimum radial thickness shall be 0,2 mm. 

The conductor insulation shall be such that it will be capable of withstanding an r.m.s. a.c. 
test voltage of twice the nominal voltage of the intrinsically safe circuit with a minimum of 
500 V. 

Multi-core cables shall be of a type capable of withstanding a dielectric test of at least 

500 V r.m.s. a.c. or 750 V d.c. applied between any armouring and/or screen(s) joined 
together and all the cores joined together; 

1 000 V r.m.s. a.c. or 1 500 V d.c. applied between a bundle comprising one half of the 
cable cores joined together and a bundle comprising the other half of the cores joined 
together. This test is not applicable to multi-core cables with conducting screens for 
individual circuits. 

The voltage tests shall be carried out by a method specified in an appropriate cable standard. 
Where no such method is available, the tests shall be carried out in accordance with 
Clause 10 of AS/NZiiiQ079.1|;i EC 60079 1 1 . 

12.2.2.8 Fault considerations In multi-core cables 

The faults, if any, which shall be taken into consideration in multi-core cables used in 
intrinsically safe electrical systems depend upon the type of cable used. 

® Type A 

For cables complying with the requirements of 12.2.2.7 and, in addition, with conducting 
screens providing individual protection for intrinsically safe circuits in order to prevent 
such circuits becoming connected to one another, coverage of such screens shall be at 
least 60 % of the surface area. No faults between circuits are taken into consideration. 

® Type B 

Cable which is fixed, effectively protected against damage, complying with the 
requirements of 12.2.2.7 and, in addition, no circuit contained within the cable has a 
maximum voltage Uq exceeding 60 V. No faults between circuits are taken into 

consideration. 

© Others 

For cables complying with the requirements of 12.2.2.7 but not the additional 
requirements of Type A or Type B, it is necessary for 'ia' or 'ib' to take into consideration 
up to two short-circuits between conductors and, simultaneously, up to four open 
circuits of conductors. In the case of identical circuits, failures need not be taken into 
consideration provided that each circuit passing through the cable has a safety factor 
for spark ignition parameters of four times that required for level of protection 'ia' or 'ib'. 
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12.2.3 Termination of intrinsically safe circuits 

Terminals for intrinsically safe circuits shall be separated from terminals of circuits which are 
not intrinsically safe by one of the methods, a) or b), given below: 

a) When separation is accomplished by distance, then the clearance between terminals 
shall be at least 50 mm. Care shall be exercised in the layout of terminals and in the 
wiring method used so that contact between circuits is unlikely if a wire becomes 
dislodged. 

b) When separation is accomplished by use of an insulating partition or earthed metal 
partition, the partitions used shall extend to within 1 ,5 mm of the walls of the enclosure, 
or alternatively provide a minimum measurement of 50 mm between the terminals when 
taken in any direction around the partition. 

The minimum clearances between the bare conducting parts of external conductors 
connected to terminals and earthed metal or other conducting parts shall be 3 mm. 

The clearance between the bare conducting parts of field wiring terminals of separate 
intrinsically safe circuits shall be such that there is at least 6 mm between the bare conducting 
parts of connected external conductors. 

\A/here ther^^is a risklof corifusion between^ ternnina ihti^insicaliySisafe arid- non intrirtsically 
safecircuitsv the terminals of the intrinsically safe circuits shall be marked as such. 

NOTE 1 This marking may be by the use of colour, in which case it shall be light blue. 

Plugs and sockets used for connection of external intrinsically safe circuits shall be separate 
from, and non-interchangeable with, those of circuits which are not intrinsically safe. Where 
the equipment is fitted with more than one plug and socket for external connections and 
interchange could adversely affect the type of protection, such plugs and sockets shall either 
be arranged so that interchange is not possible, e.g. by keying, or mating plugs and sockets 
shall be identified, e.g. by marking or colour coding, to make interchange obvious (see 12.4). 

NOTE 2 Where a connector carries earthed circuits and the type of protection depends on the earth connection, 
then the connector should be constructed in accordance with the requirements given in 
AS/NZg: 60079.11 l EC 60079 11 relating to earth conductors, connections and terminals. 

12.2.4 Earthing of intrinsically safe circuits 

intrinsically safe circuits shall be either 

a) isolated from earth, or 

b) connected at one point to the equipotential bonding system if this exists over the whole 
area in which the Intrinsically safe circuits are installed. 

The installation method shall be chosen with regard to the functional requirements of the 
circuits and in accordance with the manufacturer's instructions. 

More than one earth connection is permitted on a circuit, provided that the circuit is 
galvanically separated into subcircuits, each of which has only one earth point. 

In intrinsically safe circuits which are isolated from earth, attention shall be paid to the danger 
of electrostatic charging. A connection to earth across a resistance greater than 0,2 MQ for 
example for the dissipation of electrostatic charges, is not deemed to be earthing. 

Intrinsically safe circuits shall be earthed if this is necessary for safety reasons, for example 
in installations with safety barriers without galvanic isolation. They may be earthed if 
necessary for functional reasons, for example with welded thermocouples. If the intrinsically 
safe apparatus does not withstand the electrical strength test with at least 500 V a.c. r.m.s. to 
earth according to AS/NZS 60bm 1 14- EC 60079 - 1 1 , a connection to earth for the equipment is 
to be assumed. 

COPYRIGHT 



65 



Where the equipment is earthed (e.g. by the method of mounting) and a bonding conductor is 
used between the equipment and the point of earth connection of the associated apparatus, 
conformity with a) or b) is not required. Such situations should receive careful consideration 
by a competent person and in any case should not be used for circuits without galvanic 
isolation entering an locations requiring EPL 'Ga'. If bonding conductors are employed, they 
should be adequate for the situation, have a copper cross-sectional area of no less than 
4 mm^, be permanently installed without the use of plugs and sockets, adequately 
mechanically protected, and have terminations which, with the exception of the IP rating, 
conform to the requirements of type of protection 'e'. 

In intrinsically safe circuits, the earthing terminals of safety barriers without galvanic isolation 
(for example Zener barriers) shall be: 

1) connected to the equipotential bonding system by the shortest practicable route, or 

2) for TN-S systems only, connected to a high-integrity earth point in such a way as to 
ensure that the impedance from the point of connection to the main power system earth 
point is less than 1 Q. This may be achieved by connection to a switch-room earth bar 
or by the use of separate earth rods. 

The conductor used shall be insulated to prevent invasion of the earth by fault currents which 
might flow in metallic parts with which the conductor could come into contact (for example 
control panel frames). Mechanical protection shall also be provided in places where the risk of 
damage is high. 

The cross-section of the earth connection shall consist of 

® at least two separate conductors each rated to carry the maximum possible current, which 
can continuously flow, each with a minimum of 1,5 mm^ copper, or 

® at least one conductor with a minimum of 4 mm^ copper. 

NOTE The provision of two earthing conductors should be considered to facilitate testing. 

If the prospective short-circuit current of the supply system connected to the barrier input 
terminals is such that the earth connection is not capable of carrying such current, then the 
cross-sectional area shall be increased accordingly or additional conductors used. 

If the earth connection is achieved via junction boxes, special care should be taken to ensure 
the continued integrity of the connection. 

12.2.5 Verification of Bntrinsically safe circuits 

Unless a system certificate is available defining the parameters for the complete intrinsically 
safe circuit, then the whole of this subclause applies. 

12.2.5.1 General 

A descriptive system document shall be prepared by the system designer in which the items 
of electrical equipment and the electrical parameters of the system, including those of inter- 
connecting wiring, are specified. 

NOTE The form in which information in the descriptive system document necessary to ensure safety should be 
kept is not stated precisely and may be covered by a number of sources such as drawings, schedules, 
maintenance manuals or similar documents. The documents should be prepared and maintained such that all the 
information relevant to a particular installation can be easily accessed. 

When installing intrinsically safe circuits, including cables, the maximum permissible induct- 
ance, capacitance or L/R ratio and surface temperature shall not be exceeded. The 
permissible values shall be taken from the associated apparatus documentation or the 
marking plate. 
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12.2.5.2 Intrinsically safe circuits with only one associated apparatus 

Where a circuit contains significant amounts of energy stored in both capacitance and 
inductance the capacitive stored energy may reinforce the effect of the power source feeding 
the inductor. The distributed inductance and capacitance of cables is known to be less 
incendive than that of an inductive or capacitive component. The following method of 
assessment of cable parameters, which is only applicable to linear (resistive current limited) 
circuits, takes these factors into account. 

Determine the output vo l tage [U q \, output curr e nt [/ ^]t maximum external capacitance [Cq], 
maximum external inductance [Lq], and the maximum external inductance to resistance ratio 
[LqIRq] of the power source from the label or documentation of that source. 

Determine the effective total inductance and capacitance of all the apparatus connected in the 
circuit by adding together the input capacitances [C\] and input inductances [Lj] of the 

connected apparatus plus the total capacitance and inductance of any simple apparatus 
included in the system. 

Where either or both the effective total inductance and capacitance is not greater than 1% of 
Lq and Cq respectively then the permitted inductance or capacitance of the interconnected 

cable is determined by subtracting these effective values from the Cq and /_q of the source of 

power. The use of the LqIRq ratio as a cable parameter is permitted, provided that the 

effective total capacitance is greater than or equal to 1% of Cq. If the effective total 

inductance is greater than 1% of Lo then the permitted L/R ratio of the cable must be 
recalculated in accordance with AS/|fZS 6gp9.25I EC 60079-25 . Where the use of the /-q/Rq 
ratio is permitted, then if the cable has an LIR ratio less than, or equal to the permitted value, 
it is not necessary to satisfy the Lo requirement. 

Where both the total inductance and capacitance are greater than 1% of /_q and Cq 

respectively then the values of Cq and /_q should be divided by two. The cable inductance and 

capacitance should then be calculated by subtracting the effective total inductance and 
capacitance from these reduced values. The use of the /-q/Rq parameter for the cable is not 

permitted in these circumstances. 

Guidance on the determination of cable parameters is given in 12.2.2.2. 

NOTE Where the intrinsically safe apparatus contains effective inductance and the associated apparatus is 
marked with an inductance/resistance /_/R-value, reference should be made to AS/NZS 6QQ79.25I EC 60079 - 25 , 
intrinsically safe systems, Annex D: Verification of inductive parameter 

The values of permissible input voltage L^j, input current /j and input power Pj of each 
intrinsically safe apparatus shall be greater than or equal to the values U^, 1^ and P^ 
respectively of the associated apparatus. 

For simple apparatus the maximum temperature can be determined from the values of P^ of 
the associated apparatus to obtain the temperature class. The temperature class can be 
determined by 

a) reference to Table 107, or 

b) calculation using the formula: 

■^ "" ^o ^th "^ ^amb 

where 

T is the surface temperature; 
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is the power marked on the associated apparatus; 

is the thermal resistance (K/W) (as specified by the component manufacturer for the 
applicable mounting conditions); 



7app,b is the ambient temperature (normally 40 °C); 



and reference to Table 4. 



In addition, components with a surface area smaller than 1 000 mm^ (excluding lead wires) 
may be classified as T5 if their surface temperature does not exceed 150 °C. 



The 



equiprrient apparatus group of the intrinsically safe circuit is the same as the lowest gas 
grouping of any of the items of electrical equipment forming that circuit (for example a circuit 
with MB and IIC equipment will have a circuit grouping of MB). 



Table 107 - Assessment for T4 classification according to 
component size and ambient temperature 



Total surface area 
excluding lead wires 


Requirement for T4 classification 
(based on 40 °C ambient temperature) 


<20 mm2 


Surface temperature <275 °C 


>20 mm^ <1000 mm2 


Surface temperature <200 °C 


>20 mm2 


Power not exceeding 1 ,3 W * 


* Reduced to 1 ,2 W with 60 X ambient temperature or 1,0 W with 80 °C ambient 
temperature. 



Junction boxes and switches in intrinsically safe circuits can be assunned to have a 
temperature classification of T6. 

12.2.5.3 Intrinsically safe circuits with more than one associated apparatus 

If the intrinsically safe circuit contains nnore than one associated apparatus or if two or more 
intrinsically safe circuits are interconnected, the intrinsic safety of the whole system shall be 
checked by means of theoretical calculations or a spark ignition test in accordance with 
AS/Nlg;:6QQ7Sii1I EC 60079 11 and AS/^tiS: 6QQ7M I ' EC 60079 25 . The equipment 
apparat u s group, temperature class and the level of protection shall be determined. 

Account shall be taken of the risk of feeding back voltages and currents into associated 
apparatus from the rest of the circuit. The rating of voltage and current-limiting elements 
within each associated apparatus shall not be exceeded by the appropriate combination of U^ 
and Iq of the other associated apparatus. 

NOTE 1 For associated apparatus with linear current/voltage characteristics, the basis of calculation is given 
in annex A. For associated apparatus with non-linear current/voltage characteristics, the guidance in Annex C of 
AS/NZSj;&CJQ79.25 IEC 60079 25 can be used and/or expert advice should be sought. 

NOTE 2 If the internal resistances Rj = UoHo of the associated apparatus are known for intrinsically safe circuits 

under consideration (output characteristic according to Figure C. 1a of the standard AS/NJZS;-60D79;.2 5 I EC 60079 
2^: Intrinsically safe systenns), then the nnethod given in Annex B of ASlfsIZS 60079.25I EC 60079 25 can be used 
as an alternative. 

12.3 Installations to meet the requirements of EPL 'Ga' 

Intrinsically safe circuits shall be installed in accordance with 12.2 except where modified by 
the following special requirements. 
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In installations with intrinsically safe circuits for locations requiring EPL 'Ga', the intrinsically 
safe apparatus and the associated apparatus shall comply with AS/NZS QQi&79A %EC 60079 
4-4-, level of protection 'ia'. The circuit (including all simple compon e nts, s i mp le el e ctr i cal 
apparatus, intrinsically safe apparatus, associated apparatus and the maximum allowable 
electrical parameters of inter-connecting cables) shall be of level of protection 'ia'. 

Associated apparatus with galvanic isolation between the intrinsically safe and non- 
intrinsically safe circuits is preferred. 

Since only one fault in the equipotential bonding system, in some cases, could cause an 
ignition hazard, associated apparatus without galvanic isolation shall be used only if the 
earthing arrangements are in accordance with item 2) of 12.2.4 and any mains-powered 
equipment connected to the safe area terminals are isolated from the mains by a double 
wound transformer, the primary winding of the transformer shall be protected by an 
appropriately rated fuse of adequate breaking capacity. 

NOTE 1 If the intrinsically safe circuit is divided into sub-circuits, the locations requiring EPL 'Ga' sub-circuit(s) 
including the galvanically isolating elements should be level of protection 'ia' but sub-circuits not in locations 
requiring EPL 'Ga' need only be level of protection 'ib' or 'ic'. 

NOTE 2 Galvanic isolation may be achieved via the associated apparatus or via galvanically isolating apparatus 
within an intrinsically safe circuit in EPL 'Gb', 'Gc' or non-hazardous locations. 

Simple apparatus even if installed outside the locations requiring EPL 'Ga' shall be referred to 
in the system documentation and shall comply with the requirements of 
AS7N2S::;6Q:D79m :iEC 60079 11 , l eve l of prot e ct i on ' i a' . 

If earthing of the circuit is required for functional reasons, the earth connection shall be made 
outside the locations requiring EPL 'Ga', but as close as is reasonably practicable to the EPL 
'Ga' equipment. 

NOTE 3 If earthing of the circuit is inherent in the circuit operation, as for example with a grounded tip 
thermocouple or a conductivity probe, this should be the only connection to earth, unless it can be demonstrated 
that no fault condition can arise as a result of the presence of more than one earth connection. 

If part of an intrinsically safe circuit is installed in locations requiring EPL 'Ga' such that the 
equipment and the associated equipment are at risk of developing hazardous potential 
differences within the locations requiring EPL 'Ga', e.g. through the presence of atmospheric 
electricity, a surge protection device shall be installed between each non-earth bonded core 
of the cable and the local structure as near as is reasonably practicable, preferably within 1 
m, to the entrance to the locations requiring EPL 'Ga'. Examples of such locations are 
flammable liquid storage tanks, effluent treatment plants and distillation columns in 
petrochemical works. A high risk of potential difference is generally associated with a 
distributed plant and/or exposed equipment location, and the risk is not alleviated simply by 
using underground cables or tank installation. 

The surge protection device shall be capable of diverting a minimum peak discharge current 
of 10 kA (8/20 [js impulse according to lEC 60060-1, ten operations). The connection between 
the protection device and the local structure shall have a minimum cross-sectional area 
equivalent to 4 mm^ copper. 

The spark-over voltage of the surge protection device shall be determined by the user and an 
expert for the specific installation. 

NOTE 4 The use of one or more low voltage surge protection devices in an intrinsically safe modifies the way in 
which that circuit is considered to be earthed. This must be taken into account in the design of the intrinsically 
safe system. Further guidance on the use of surge protection devices is given in AS/NvgS 60079.^5 1 EC 60079 - 25 . 

The cable between the intrinsically safe apparatus in the locations requiring EPL 'Ga' and the 
surge protection device shall be installed such that it is protected from lightning. 
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12.4 Special applications 

For some special applications, such as the monitoring of power cables, circuits using the 
principles of intrinsic safety are included in the same cable as power circuits. Such 
installations require a specific analysis of the risks involved. 

For special applications, intrinsically safe circuits are permitted in the same plug and socket 
assembly as circuits which are not intrinsically safe, provided that it meets the requirements 
of AS/NZg^6Q0iZ^.1J:I EC 60079 1 1 and the part of AS/NZS;6Gg79 IEC 60079 appropriate to the 
type of protection used to protect the non-intrinsically safe circuits and that intrinsic safety is 
not required when the other circuits are energized. 

13 Additionat requirements for pressurized enclosures 

Pressurized enclosures, or IpnessurizatiOT; coriflfipl systifis, with only an Ex component 
enc l osur e certificate (marked with a 'U'), shall not be installed. They shall always have an 
equipment certificate for the complete assembly. 

The fitting iQf aTgressirnization coat^^^ Mth certifteate onto a pre$;slrized enclosure 

withoijt eeptiTieali^do^^^^^ 

13.1 Type of protection 'p' 

13.1.1 General 

Unless it has been assessed as a whole, the complete installation shall be checked for 
compliance with the requirements of the documentation and this Standard. 



The required level of protection 'x', 'y' or 'z' is determined by the EPL requirement for the 
location and whether the enclosure contains an i gn i t i on - capab l e sourc e of i gn i t i on gt|uipment 
ri^t melting 'Gi:';in accordance with Table W^- 

Table j1|1^ - Determination of type of protection 
(with no flammable release within the enclosure) 



EPL 



'Gb' 



'Gc' 



Enclosure contains 
<^iji|3ment|inot m 
iSc' reqlliresmentiHuhout 
ipres^iM rlzatio ni g n i t i on - 
capabl e e qu i pm e nt 



Type px 



Type px or pz 



Enclosure contains 

eqfflpnSMit meeting EPL^Q<^' 

pqmjretTiertts without 

pjisfiinzation do e s not 

co n t ai n i gn i t io n -ca pab le 

e qu i pm e nt 



Type py 



No pressurization required 



NOTE AS/NZS 6QflM9v2I EC 60079 2 requires that type 'py' equipment will only contain 
equipment to type of protection 'd', 'e\ 'i', 'm', 'nA', 'nC, 'o' or 'q'. 



Th e f i tt i ng of a pr e ssur i z a t i on contro l syst e m w i th c e rt i f i cat e onto a pressu r ized enclosure 
w i thout cert i f i cate do e s not conf e r the certif i cate on the pressur i z e d enc l osur e or i ts cont e nts. 

13.1.2 Ducting 

All ducts and their connecting parts shall be able to withstand a pressure equal to 

« 1,5 times the maximum overpressure, specified by the manufacturer of the pressurized 
equipment, for normal operation, or 

® the maximum overpressure that the pressurizing source can achieve with all the outlets 
closed where the pressurizing source (for example a fan) is specified by the manufacturer 
of the pressurized equipment. 
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with a minimum of 200 Pa (2 mbar). 

The materials used for the ducts and connecting parts shall not be adversely affected by the 
specified protective gas nor by the flammable gas or vapours in which they are to be used. 

The points at which the protective gas enters the supply duct(s) shall be situated in a 
non-hazardous area, except for cylinder supplied protective gas. 

Ducting should be located in a non-hazardous area as far as is reasonably practicable. If 
ducting passes through a hazardous area and the protective gas is at a pressure below 
atmospheric then the ducting shall be free from leaks. 

Ducts for exhausting the protective gas should preferably have their outlets in a non- 
hazardous area. \A/h en id u cts jexh a u^t to ilh az ajf lo^^^ area fflons i d e rat i on sh al l otherw i s e b e 
g i v e n to th e f i tting of spark and particle barriers (i.e. devices to guard against the ejection of 
ignition-capable sparks or particles) sllall bPfittedps shown in Table 12&. 

NOTE During the purge period a small hazardous area may exist at the duct outlet. 

Table 12&- Use of spark and particle barriers 



EPL requirements for the 

location of exhaust 

duct outlet 


Equipment 


A 


B 


'Gb' 


Required^ 


Required^ 


'Gc' 


Required 


Not required 


A: Equipment which may produce ignition-capable sparks or particles in normal 
operation. 

B: Equipment which does not produce ignition-capable sparks or particles in normal 
operation. 


^ If the temperature of the enclosed equipment constitutes a hazard upon failure of 
pressurization, a suitable device shall be fitted to prevent the rapid entry of the 
surrounding atmosphere into the pressurized enclosure. 



Pressurizing equipment, such as an inlet fan or compressor, that is used to supply protective 
gas should preferably be installed in a non-hazardous area. Where the drive motor and/or its 
control equipment are located within the supply ducting, or where the installation in a 
hazardous area cannot be avoided, the pressurizing equipment shall be suitably protected. 

13.1.3 Action to be taken on failure of pressurization 

13.1.3.1 General 

Pressurization control systems are sometimes fitted with override devices or 'maintenance 
switches' which are intended to allow the pressurized enclosure to remain energized in the 
absence of pressurization, e.g. when the enclosure door has been opened. 

Such devices shall be used in a hazardous area only if the specific location has been 
assessed to ensure that potentially flammable gas or vapour is absent during the period of 
use ('gas-free' situation). The enclosure should be de-energized at once if flammable gases 
are detected while operating under these conditions and re-purged before it is put back into 
service. 

NOTE It is only necessary to re-purge the enclosure after pressurization has been re-established if flammable gas 
was detected in the area while the manual override was in operation. 
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13.1.3.2 Equipment without an internal source of release 

An installation comprising electrical equipment without an internal source of release shall 
comply with Table 134-& whentJ^^eft the pressurization with the protective gas fails. 

NOTE Pressurized enclosures protected by static pressurization should be moved to a non-hazardous area for 
refilling if pressurization is lost. 

If static pressurization is applied, the pressure monitoring devices shall lock out if pressure is 
lost and shall only be reset after pressure has been restored following refilling. 

Table 1340 - Action to be taken when the pressurization with the protective gas fails 
for electrical equipment without an internal source of release 



EPL requirement 



Enclosure contains equipment not 

meeting EPL 'Go' requirements 

without pressurization 



Enclosure contains equipment 

meeting EPL 'Gc' requirements 

without pressurization 



'Gb' 



Apply 1 3, 1-::3vf!;1 A l arm a nd switch - off ' 



Apply 13.:1:g:2.2 Alarm ' 



'Gc' 



Apply 13yp2.2AlafflFv> 



■ p^':;ncii req u iredMe-^o^fOfv 



NOTE Restoration of pr e ssur i zat i on shou l d b e comp le t e d a s soon as poss i b le , but in any c a s e w i thin 2 A h. During 
t h e tim e t h at th e pr e ssur i zation i^ i nop e r a t i v e , a ction should b e tak e n to av oi d th e e ntry of f la mm a bl e mat e ria l i nto 
th e e nclosure- 



Prov i d e d th a t pr e s s ur i z e d e quipm e nt is sw i tch e d off autom a t i c a Hy upon pr e ssuriz a t i on f ail u re , an a dd i t -i on a l alarm 
may not b e n e c e ssary for saf e ty, e v e n in locat i ons r e qu i r i ng EPL 'Gb'. I f pow e r is not sw i tch e d off automat i c a lly, 
e .g. i n an l oc a t i ons r e qu i ring EPL 'Gc', an a l arm i s the minimum a ct i on th a t i s r e comm e nded i f combin e d w i th 
imm e d i at e act i on by th e op e r a tor to r e stor e th e pr e ssur i zat i on or sw i tch off th e e qu i pm e nt- 



Equ i pm e nt w i th i n th e pr e ssur i z e d e nclosur e su i tabl e for th e EPL r e qu i r e ments of th e e xt e rna l l ocat i on n ee d not b e 
sw i tch e d off wh e n pr e ssur e f ail s. How e v e r, car e shou l d be tak e n to e nsur e that th e r e i s no trapp e d f l amm a b le 
mat e ri al insi de th e e nclosed e qu ip m en t which may lea k out i nto th e la rg e r pr e ssur i z e d e nc l os u r e wh e r e wo rk 
i nvo l ving th e cr e at i on of i gn i tion capab le sparks may occur. 



I f automat i c switch - off would i ntroduc e a mor e d a ng e rous cond i tion, oth e r pr e c a ut i on a ry m e asur e s shou l d 
b e t a k e n, for e x a mp l e dup li c a t i on of prot e ct i v e gas supp l y- 

I f th e a l arm op e rat e s, imm e d ia t e act i on shou l d b e tak e n, for e xamp le to r e stor e th e int e gr i ty of th e syst e m- 



:P,1 .3,1^:1 ■ A;Ut0mati^i|wittpbf^ ;Mr'' .^;;iiiSR■^■■■■■ ■ ■ ;.:,i||f|if "■- , ^::||||;,,,,,,,::-:,:,^^ 

Afniautorriltic^^d shMWe gffivided;^:^^^ oftililE'allMricai supply telthe equipment 

wBSn tlnefioverpri^sur^lin rnlntimymipesc^ 

In addition, arniaudjijfi or visible ajf rm may||iSriecessary. WMp::iKlT!5sw rnigtif 

je§piardize|:t|e safgly b^ tblillnstallitibh anji::fifety is ot|^ip|$g|^sured, a contifubus guiifle 

pSi^visil^lilralarm^^^^ u|||iprassuri^|;|iSi3 ai^grbpriate 

measups areinliien, ,i:n;c^iliding|;$witch^ wi:tJ^;;;:a:::Mi|^n delay. ^.:,-::MgiMff0M^^ 

N;CDWe 1 If :^5itohiatto^^ inJfjSduce a Jo|(if dangerous q<;^j|cl;itgri|i|ffier p^^ 

NOTEp' EqMipmeht- wit^ p.r:^purizeiji:inctosure:^^^^^ the EPL req:y;gMHts:^^pythe^e^^ lopatj^^^n:; 

n.^ieyrnot -bip witch edpf^ Ho^ly|r^^'Gare-should,:.^^ 

lFtartirTV4l?;I^Materi£!:::!iTiSid may l^^i^k^iiyt'intSJ^ pressuri2|aericlo§;iJ re where 

work::i|fy:Olving,lhi|c^^ m^ayniaeeullP^--^^ ,.;:-.;: ::::-N:::y^^^^^^^^^ -vhSII- 



Ifltfli Intip^l pr^lilii^e ogjfiSw 9ppriDtecti>/§ii|asM 

lignalgfflit i|:,^JpffiediB||i£ap loss;G|jpressu.net"The 

prejs^ipzaticiSysteHlh^ soog^§:S^|j|iii^l6F■^^^^^ 

13.1.3.3 Equipment with an internal source of release 

Equipment with an internal source of release shall be installed in accordance with the 
manufacturer's instructions. 
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In particular, any containment system safety devices that are required for safety but which 
were not actually supplied with the equipment, e.g. sample flow limiters, pressure regulators 
or in-line flame arrestors, should be fitted by the user. 

Where the pressurized enclosure has an internal containment system that allows process 
fluids or gases to be taken into the enclosure, the likelihood and effect of the pressurizing gas 
leaking into the process system should be considered. For example, if a low-pressure process 
gas in a containment system is at a lower pressure than the pressurizing air, any leakage path 
into the containment system will allow air into the process and produce a potentially adverse 
or dangerous effect on the process. 

In the event of failure of the protective gas, an alarm shall be given and corrective action 
taken to maintain the safety of the system. 

The action to be taken on pressure or flow failure should be decided by the user, taking into 
account at least the following considerations: 

® the manufacturer's recommendations; 

« the nature of the release from the containment system (e.g. 'none', limited' or 'unlimited'); 

® the constituents of the internal release, e.g. liquid or gas, and their flammability limits; 

® whether or not the flammable substance supply is automatically shut off upon 
pressure/flow failure; 

® the nature of the equipment inside the enclosure, e.g. incendive, suitable for locations 
requiring EPL 'Gb' or 'Gc', and its proximity to the source of release; 

o the external EPL requirements, e.g. 'Gb' or 'Gc'; 

® the type of protective gas used, e.g. air or inert gas. In the latter case, the enclosure 
should always be re-purged after pressure has been lost to restore the high concentration 
of inert gas (and low concentration of oxygen) required to provide adequate protection; 

® the consequences of unannounced automatic shutdown of the equipment. 

Where the sample gas has a high upper explosive limit (UEL) e.g. >80 %, or where the gas is 
capable of reacting exothermically even in the absence of air, e.g. ethylene oxide, it is not 
possible to protect the enclosure with inert gas using 'leakage compensation' techniques. The 
use of the 'continuous flow' technique with air or inert gas is suitable if the flow rate is high 
enough to dilute the release to a concentration below 25 % of the lower explosive limit (LEL), 
or to a level below which decomposition cannot take place. 

13.1.4 Multiple pressurized enclosures with a common safety device 

Requirements for the use of a common safety device with more than one pressurized 
enclosure are given in ;^S/NZS:6lO>079.2 IEC 60079 - 2 . 

13.1.5 Purging 

The minimum purge time, specified by the manufacturer, for the pressurized enclosure shall 
be increased by the minimum additional purging duration per unit volume of ducting, specified 
by the manufacturer, multiplied by the volume of the ducting. 

If the concentration in the atmosphere within the enclosure and the associated ducting, for 
locations requiring EPL 'Gc', is well below the lower flammable limit (for example 25 % LEL) 
purging may be omitted. Additionally, gas detectors may be used to check whether the gas in 
the pressurized enclosure is flammable. 
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13.1.6 Protective gas 

The protective gas used for purging, pressurization and continuous dilution shall be non- 
combustible and non-toxic. It shall also be substantially free from moisture, oil, dust, fibres, 
chemicals, combustibles and other contaminating material that may be dangerous or affect 
the satisfactory operation and integrity of the equipment. It will usually be air, although an 
inert gas may be used, particularly when there is an internal source of release of flammable 
material. The protective gas shall not contain more oxygen by volume than that normally 
present in air. 

Where air is used as the protective gas, the source shall be located in a non-hazardous area 
and usually in such a position as to reduce the risk of contamination. Consideration shall be 
given to the effect of nearby structures on air movement and of changes in the prevailing wind 
direction and velocity. 

Care should be taken to keep the temperature of the protective gas below 40 °C at the inlet of 
the enclosure. In special circumstances, a higher temperature may be permitted or a lower 
temperature may be required, in which case the temperature shall be marked on the 
pressurized enclosure. 

Where inert gas is used, particularly in large enclosures, measures shall be taken to prevent 
the danger of suffocation. Pressurized enclosures using inert gas as the protective gas should 
be marked to indicate the hazards, for example: 

'WARNING - THIS ENCLOSURE CONTAINS INERT GAS AND MAY BE A DANGER OF 
SUFFOCATION. THIS ENCLOSURE ALSO CONTAINS A FLAMMABLE SUBSTANCE THAT 
MAY BE WITHIN THE FLAMMABLE LIMITS WHEN EXPOSED TO AIR' 

13.1.7 Wiring systems 

Where necessary, to prevent the ingress of combustible gas or vapour by diffusion, or to 
prevent leakage of protective gas, wiring systems shall be sealed. 

NOTE 1 This does not preclude a cable duct or a conduit being purged with the equipment. 

Cabling and cable glands shall comply with the requirements of Cl a us e 9 and be in 
accordance with the manufacturer's equipment documentation. 

NOTE 2 Compact cables, barrier glands and/or conduit seals should be considered as sealing methods. 

13.2 Motors 

13.2.1 Motors with a converter supply 

Motors supplied at varying frequency and voltage by a converter supply require that either: 

a) the motor has been type-tested for this duty as a unit in association with the converter 
specified in the descriptive documents according to /^g/JsJlMil;i79.0 IEC 60079 and 
with the protective device provided, or 

b) the motor has not been type-tested for this duty as a unit in association with the 
converter. In this case, means (or equipment) for direct temperature control by 
embedded temperature sensors specified in the motor documentation or other effective 
measures for limiting the surface temperature of the motor housing shall be provided. 
The effectiveness of the temperature control taking into account power, speed range, 
torque and frequency for the duty required shall be verified and documented. The action 
of the protective device shall be to cause the motor to be disconnected. 

NOTE 1 In some cases, the highest surface temperature occurs on the motor shaft. 

NOTE 2 A current-dependent time lag protective device (in accordance with 7.2 a) is not to be regarded as an 
'other effective measure'. 

NOTE 3 For motors with type of protection 'e' or 'n' terminal boxes, when using converters with high-frequency 
pulses in the output, care should be taken to ensure that any overvoltage spikes and higher temperatures which 
may be produced in the terminal box are taken into consideration. 
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13.2.2 Reduced-voltage starting (soft starting) 

Motors with a soft start supply require that either: 

a) the motor has been type tested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) the motor has not been typS tested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation, other effective measures for 
limiting the surface temperature of the motor housing shall be provided or the speed 
control device ensures that the motor run up is such that the surface temperature is not 
exceeded. The effectiveness of the temperature control or proper run up shall be 
verified and documented. The action of the protective device shall be to cause the 
motor to be disconnected. 

NOTE 1 It is considered that soft starting is used for a short time period 

NOTE 2 When using a soft start device with high-frequency pulses in the output, care should be tal<en to ensure 
that any overvoltage spikes and higher temperatures which may be produced in the terminal box are taken into 
consideration. 

13.3 Type of protection "pD" 

13.3.1 Sources of protective gas 

In certain circumstances, such as where it is necessary to maintain operation of equipment, it 
may be advisable to provide two sources of protective gas so that the alternative source may 
take over in the event of failure of the primary source. Each source shall be capable of 
maintaining, independently, the required level of pressure or rate of supply of protective gas. 

Upon loss of pressure, the requirements of Table :i^44 shall be implemented. 

Table 14 - Action to be taken when the pressurization with the protective gas fails 



.-n^:-' -■■■■■■■■-€ PL" Requirement " 


:4#-"' -.rfTyp0;h<^ 


Efi<;i)oi u re (;;<>ntai n^^^ OT; 1 

.j;||rtieeti-n^;iiiPL4!D;c' requlrirtient?:;!!!:- 
^ithout^ipessuMaUon ;^.S 


f Encl OS u f e:: OQ nta I ns eq i^^ rit M 
meMBtingJEPL ^fif?' reqiiiipmenjtl 
np witlTGut fi^re^siiriM 


,m- F jOb' gfv ::m- 


■0p\f t;P . 2 -lilS 


f^ ;;#■ Aply 1M^3 


g .■g-'Dc'if ^Jj: 


IKi ■ ■M)^pM^^'^-MW^ . -W- 


\ 'pp' notj-require^dj^^ 



T a b le 11 — Summary of protect i on requ i rements for enclosur e s 



Area classificatiof> 


Type of equipment in the enclosure 


Ignition capable 
equipment 


Equipment with no sources of 
ignition in normal operation 


Zone 20 


"pD" not applicable 


"pD" not applicable 


Zone 21 


Apply 13.3.2 


Apply 13.3.3 


Zone 22 


Apply 13.3.3 


"pD" not required 



I f a ny of th e e qu i pm e nt i nsid e th e e nc l osur e is not su i tabl e for a combustib le dust 
atmosph e re, upon l oss of pr e ssur e , th e r e quirem e nts of Tabl e P11 shall b e imp le m e nt e d. 
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13.3.2 Automatic switch-off 

An automatic device shall be provided to switch off the electrical supply to the equipment af^4 
i n i ti a t e an aud i bl e or v i s i bl e a l arm when the overpressure and/or protective gas flow falls 
below the minimum prescribed value. In addition, an|:^udible or visible alarm may be 
heces;s:ary. When such switching off might jeopardize the safety of the installation and safety 
is otherwise ensured, a continuous audible or visible alarm shall be provided until 
pressurization is restored or other appropriate measures are taken, including switching off 
with a known delay. 

NOTE If automatip switcH|;pff would introduce a more'^danQerousl^gndition, oth^Ki^reGautipnary^m should^ 

beJltaken/for example dupiiGation:^^^ -^-Ml- 

13.3.3 Alarm 

If the internal pressure or flow of protective gas falls below the minimum prescribed value, a 
signal which is immediately apparent to the operator shall indicate the loss of pressure. The 
pressurization system shall be restored as soon as possible, or else the electrical supply shall 
be switched off manually. 

13.3.4 Common source of protective gas 

When a source of protective gas is common to separate enclosures, the protective measures 
may be common to several, provided that the resulting protection takes account of the most 
unfavourable conditions in the whole assembly. 

If the protective devices are common, the opening of a door or cover need not switch off the 
electrical supply to the whole assembly or initiate the alarm provided that 

the said opening is preceded by switching off the electrical supply to that particular 
equipment, except to such parts as are protected by a suitable type of protection, 

the common protective device continues to monitor the pressure in all the other 
enclosures of the group, and 

the subsequent switching on of the electrical supply to that particular equipment is 
preceded by the applicable cleaning procedure 

13.3.5 Switching on electrical supply 

1) Before switching on the electrical supply to the equipment on start-up or after shutdown, 
it is the responsibility of the operator to be satisfied that dust has not penetrated the 
enclosure or associated ducts in such a concentration that is likely to create a potential 
dust hazard. The operator shall take into account in making such an assessment 

i) the need for a substantial safety margin, and 

ii) the level of concentration in air of the applicable explosive dust required for a 
hazard to exist, and, if applicable, 

iii) the thickness of dust layers where there is a potential for combustion to occur due 
to heating. 

2) Doors and covers which can be opened without the use of tools shall be interlocked so 
that automatically on opening the electrical supply is switched off from all parts not 
otherwise protected. The supply shall be prevented from being switched on again until 
the doors and covers have been re-closed. 
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13.3.6 Motors with a converter supply 

Ex pD motors supplied at varying frequency and voltages shall meet the requirements of 
either item a) or item b), as follows: 

a) There shall be means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor manufacturer's documentation or other 
effective measures for limiting the surface temperature of the motor housing. The action 
of the protective device shall be to cause the motor to be disconnected- The motor and 
converter combined need not be tested together. 

b) The motor shall be type-tested for this duty as a unit in association with the converter 
specified in the descriptive documents and with the protective device provided. 

13.4 Rooms for explosive gas atmosphere 

13.4.1 Pressurized rooms and analyser houses 

13.4.1.1 Pressurized rooms 

Requirements for electrical installations in pressurized rooms are given in lEC 60079-13. 

13.4.1.2 Analyser houses 

Requirements for electrical installations in analyser houses are given in lEC 60079-16 and 
lEC 61285. 

14 Additional requirements for type of protection 'n' 

14.1 General 

Type of protection 'n' enclosures, with only an Ex component enclosure certificate (marked 
with a 'U'), shall not be installed. They shall always have an equipment certificate for the 
complete assembly. 

Type of protection 'n' is divided into 4 sub-types: 

'nA' non-sparking equipment; 

'nC sparking equipment in which the contacts are suitably protected other than by a 
restricted-breathing enclosure or energy limitation; 

'nR' restricted breathing enclosures; 

'nL' energy limited apparatus (see Claus e 12). 

The energy-limited apparatus 'nL' and the energy-limited parts of associated energy-limited 
apparatus, shall comply with AS/NZf 60079. 1g l EC 60079 15 . 

Equipment for connection into energy-limited (nL) circuits should be installed in accordance 
with the requirements of equipment to type of protection 'ic', as specified in C l aus e 12, 

Equipment to type of protection 'nL' may be used in an intrinsically safe 'ic' circuit in 
accordance with C l ause 12, 

Equipment which contains energy-limited circuits shall be terminated in accordance with the 
requirements of the type of protection of the terminal enclosure (e.g. Ex 'nA', Ex 'd', Ex 'e').' 

14.2 Degree of ingress protection of enclosures (lEC 60034-5 and lEC 60529) 

Enclosures containing bare live parts and enclosures containing only insulated parts require a 
degree of ingress protection of at least IP54 and IP44, respectively. 
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When used in locations providing adequate protection against the entry of solid foreign bodies 
or liquids capable of impairing safety (for example indoors), enclosures containing bare live 
parts and enclosures containing only insulated parts require a degree of ingress protection of 
IP4X and IP2X, respectively. 

Equipment which would not be impaired by contact with solid foreign bodies or liquids (for 
example strain gauges, resistance thermometers, thermocouples, energy-limited apparatus, 
etc.) need not comply with the above requirements. 

14.3 Wiring systems 

14.3.1 General 

Cables and conduits shall be installed in accordance with Cl a us e 9, with the following 
additional requirements concerning cable entries and conductor terminations. 

Additional cable entry holes may be made into the enclosure providing this is permitted by the 
manufacturer's documentation. 

NOTE 1 Threaded holes in p l ast i c enclosures should be at right angles to the face of the enclosure (due to the 
possible moulding methods for p l ast i c enclosures, the wall of the enclosure may have draw angles). Faces with 
angles do not allow the gland and associated fittings inserted in the hole to fit square to the face, resulting in 
ineffective sealing. 

NOTE 2 Taper threaded holes in plastic enclosures are not recommended because the high stresses created 
during sealing of these threads may fracture the enclosure wall. 

14.3.2 En clpsu rci|ihtrigi Cabie g l ands 

14.3.2.1 General 

;|p||§|i|H|a|^^ 

equipment shall niSin tain ;l|^^ de:g|ee otiMi'ess pqleGtion li||lSpr tha|treqt^^ 

loca(|iin, whif hev#|is the.;iigher g|^ m;||hanical in[|i|||ity of tl^ilehclMute.^^^^^ 

K|)iiTE 1 TAlinneet,:l;h^^^^^ it rri^pgso be riec^spuf to seaM^l^iveeai^ eagle gfan^;: 

adapter cyffb' lank itenriJilBid the encl^spef (for exannphe;:by means of ^a sealing ■ 

:iWBsher;;;®:ffireac^^ on e^Si-psures wityi<Swmech epical :§trengthi^0 

;:avotd;Mcess stri|S'On.tie|enclosyH^^^ -g^ff- SS-W- ■--■™iP^ AI;;;I41;- M. , iM^- 

NG^-^2 iii^N;p:rcier tp|meBt th^imlhimurrggquir^nn^ s$i^y^red;:i:intp'a 

threaded ^:^ntlf:y-and^^a;;iltread B;figagern.i|rTt^pr6 mmW^&ater is,:r|i[ainfairied, noiradlitioinal seaMgi^is.r^cjylredi^^:-;- 

WherjgiirTiinerilWnsul^M melll;; shtitled cab(§i:$iaire used|ppe requi|emen|itc> aShieve:: 
cr^epage dJitariceip^^ ufjlpan Ex 'ejigr: Ex 'n' nri:i^jeral jii|ulatei: c 

.seillf^g,..de^^iJSe;. .-^Sff- JiS;;,, , , ,;, -lip- ;. J|iP: . , ,a-\,yStSL ..-^iS^ ■ ^,|E,, ^M 

The conn e ct i on of cab l es to e qu i pment w i th typ e of prot e ct i on 'n' shall b e eff e ct e d by means 
of c a b l e g l ands appropriat e to th e type of cable us e d. Th e y s hall comp l y w i th th e 
r e quirem e nts of l EC 60079 - 0. 

NOTE 1 — To m e et th e i ngr e ss prot e ct i on r e qu i r e m e nt i t may a l so b e n e c e ss a ry to s e a l betw ee n th e cab le gl a nds 
and th e e nclosur e (for e xamp le by m e ans of a s e a li ng wash e r or thr e ad s e a l ant). 

NOTE 2 — I n ord e r to m ee t th e m i n i mum r e qu i r e m e nt of I P5 ^ , thr ea d e d c a b le e ntry d e v i c e s i nto thr ea d e d cab le 
e ntry p l at e s or e nc l osur e s of 6 mm or gr e at er t h ic kne ss n ee d no add i t i on al s e al i ng b e tw ee n th e cab le e ntry d e v i c e 
an4-th-e e ntry p ia t e-o r e nc l osur e prov i d i ng th e ax ^s- of th e cab le ef ^y d e v i c e i s p e rp e nd i cu la r to th e e xt e rn al surfac e 
of th e cab le e ntry p l at e or e nc l osur e . 

Wh e r e m i n e ra l- insu la t e d m e ta l sh e ath e d cabl e s ar e us e d, th e r e qu i r e m e nt to a ch ie v e 
cr ee pag e d i stanc e s sha ll b e mainta i n e d by using an m i n e ral i nsul a t e d cab le s e al i ng d e v i c e 
comply i ng with lEC 60079 0. 

Thr e ad e d adapters comp l ying w i th l EC 60079 may be fitt e d i nto the cab le e ntry ho le s to 
a ll ow connection of the d e v i ce or cab le gland. 
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Unus e d e ntr ie s in th e e nc l osur e sh a l l b e s e a l ed by blank i ng ele m e nts, wh i ch comply w i th 
l EC 60079 a nd m ai nt ai n th e d e gre e of ingr e ss prot e ct i on IP5^ or that r e qu i r e d by th e 
locat i on, wh i ch e v e r is th e h i gh e r, 

14.3.2.2 Cable glands for 'nR' equipment 

The sealing of restricted-breathing enclosures shall be such as to maintain the restricted- 
breathing properties of the enclosure. 

NOTE 4- Where the cable used is not part of the certificate and/or instruction manual and is not effectively filled, it 
may be necessary to use a cable gland or other method (e.g. epoxy joint, shrinking tube) which seals around the 
individual conductors of the cable to prevent leakage from the enclosure. 

NOTE 2 — A suitable sealing washer shall be fitted between the cable gland and the enclosure. 
Conduit or tapered threads will require the use of a thread sealant (see Cl a us e 9). 

14.3.3 Conductor terminations 

Some terminals e.g. slot types, may permit the entry of more than one conductor. Where more 
than one conductor is connected to the same terminal, care shall be taken to ensure that each 
conductor is adequately clamped. 

Unless permitted by the manufacturer's documentation, two conductors of different cross- 
sections shall not be connected into one terminal unless they are first secured with a single 
compression type ferrule or other method specified by the manufacturer. 

To avoid the risk of short-circuits between adjacent conductors in terminal blocks, the 
insulation of each conductor shall be maintained up to the metal of the terminal. 

NOTE Where single screw saddle clamps are used with a single conductor, the latter should be shaped around 
the screw in the form of a 'U' unless clamping of single conductors without 'U' is permitted in the documentation 
supplied with the equipment. 

14.4 Motors 

14.4.1 Machines with rated voltage greater than 1 kV 

Machines with a rated voltage exceeding 1 kV and duties other than S1 or S2 shall be 
selected taking into account the 'Potential stator winding discharge risk assessment - Ignition 
risk factors' (see Annex E). If the total sum of the risk factors is greater than 6, then anti- 
condensation space heaters shall be employed, and special measures shall be applied to 
ensure that the enclosure does not contain an explosive gas atmosphere at the time of 
starting. 

NOTE 1 If the machine is intended to operate under 'special measures', the certificate with have the symbol 'X' in 
accordance with AS/NZS 6007g:;04-EC 6 0079 ' 0. 

NOTE 2 Special measures may include pre-start ventilation, the application of fixed gas detection inside the 
machine or other methods specified in manufacturer's instructions. 

14.4.2 Motors with converter supply 

Motors supplied at varying frequency and voltage by a converter requires that either: 

a) the motor has been tfipertested, in accordance with A S/N ZS;;^06 7 9: 1 5 1 EC60079 15 , with 
the specific converter or with a comparable converter in reference to the output voltage 
and current specifications, or 

b) the motor has not been type-tested for this duty as a unit in association with the converter. 
In this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation or other effective measures for 
limiting the temperature of the motor shall be provided. The effectiveness of the 
temperature control taking into account power, speed range, torque and frequency for the 
duty required shall be verified and documented. The action of the protective device shall 
be to cause the motor to be disconnected. Alternatively the motor has had its temperature 
class determined by calculation in accordance with AS/N^S 6007%15I EC 60079 15 . 

COPYRIGHT 



79 



14.4.3 Reduced-voltage starting (soft starting) 

Motors with a soft start supply require either: 

a) the motor has been type tested as a unit in association with the soft start device specified 
in the descriptive documents and with the protective device provided, or 

b) the motor has not been type^itested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded temperature 
sensors specified in the motor documentation, other effective measures for limiting the 
surface temperature of the motor shall be provided or the speed control device ensures 
that the motor run up is such that the surface temperature is not exceeded. The 
effectiveness of the temperature control or proper run up shall be verified and 
documented. The action of the protective device shall be to cause the motor to be 
disconnected. 

NOTE - It is considered that soft starting is used for a short time period. 

14.5 Luminaires 

Luminaires with fluorescent lamps and electronic ballasts shall not be used where 
temperature class T5 or T6 is required or where the ambient temperature exceeds 60 °C. 

NOTE 1 This restriction minimizes the risk of End of Life (EOL) effects of the lamp. 

Lamps (e.g. bi-pins, screw connections on tungsten lamps) using non-conductive materials 
with a conductive coating shall not be used unless tested with the equipment. 

NOTE 2 This requirement is intended to apply to recently designed lamps where the pins or end caps may be 
plastic or ceramic with a conductive film coating. 

15 Additional requirements for type of protection 'o'- Oil immersion 

Oil immersed equipment shall be installed in accordance with manufacturer's documentation. 

16 Additional requirements for type of protection 'q' - Powder filling 

Powder filled equipment shall be installed in accordance with manufacturer's documentation. 

17 Additional requirements for type of protection 'm' - Encapsulation 

Encapsulated equipment shall be installed in accordance with manufacturer's documentation. 

18 Additional requirements for type of protection 'tD' - Protection by 
enclosure 

18.1 Practices A and B 

Two different types of practice for protection by enclosure are specified in this Standard, both 
intended to provide an equivalent level of protection against ignition. 

18.2 Practice A 

In addition to the requirements of 5.6.3.2.1, the following design details and test methods 
apply. 

® the construction of the enclosure shall meet the general requirements as specified in 
ASimS 6mM M\EC 612^1 1 : 
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1 J Table 15*Dusffighlnfes$ pMctic^^^^^ 


■ 0: /.:;§§; E|f'Da',:.;|f .|f ■ ■ ,,|0 


with non-oonduotive 


w w'"'- jr^^ffls;: w ai-- 


7m ■ msx^: ■ ,f 



Table 1 2 — Dust t i ghtn e ss pract i ce A 



Zon e 20 

Zon e 21 

Zon e 22 w i th conduct i v e dust 



Zon e 22 
w i th nor 



IP 5X 



l-R-§X 



18.3 Practice B 

In addition to the requirennents of 5.6.3.2.2, the following design details and test nnethods 
apply. 

© the construction of the enclosure shall nneet the general requirennents as specified in 
AS/NZS 61 2#i 1 l EC 612^1 1 : 



g-W .^^:^jEPL:Dam^' JB'" 


jiiPL *Dcv;iiffi condiiStive d 


BPigbc\ jS 
i; witi^^iion-cdihductiy^dust 


Dust-tight as Specified in Bdi\-4 of .:M 

lv\dditional requirement^i^s specif fici 
in Clause 7 WAS/Ni$i'6124fif 


■t)ust-tighf as specif iedUn 8.2MM of x 

AS/JN!ZS^61241,1ftr: . -^.n-: ,,:;i: 

Ad ti ti ri a r reel tni^eirri e n ts a s-:;s p 


■©ust iprbtecteMci as specified in:- 

B.ajif of A:syNzs,&i:24i .1 .:0: 

vjiot appijcable:::;j;::>^^^ ...fl^-' K 



T ab le 13 - Dust t i ghtn e ss pract i c e-B 



Zon e 20 



Zon e 21 
Zon e 22 w i th conductiv e dust 



Zon e 22 
w i th non - conduct i v e dust 



Dust - t i ght -a s sp e cif ie d i n 8.2 -r4-^4-o# 
l EC 612 ^ 1 -1 

A dd i t i on al r e qu i r e m en ts as sp e c i f ie d 
i n C l aus e 7 of l EC 612 ^ 1 1 



Dust - t i ght as sp e c i f ie d i n St^ .1.^ of 
l€ C 612 ^ 1 - 1 

Add i t i o n al r e quir e m e nts as sp e c i f ie d 
i n C la us e 7 of l EC 612^1 1 



B u st prote ct e d a s sp e c i f ied '\n 
8.2.1.5of l EC 612 ^ 1 - 1. 

C la us e 7 of l E C 612 4 1 1 i s -^^^ot 
app l icabi e 



18.4 Motors supplied at varying frequency and voltages 

Ex tD motors supplied at varying frequency and voltages shall meet the requirements of either 
item a) or item b), as follows: 

a) There shall be means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor manufacturer's documentation or other 
effective measures for limiting the surface temperature of the motor housing. The action of 
the protective device shall be to cause the motor to be disconnected. The motor and 
converter combined need not be tested together. 

b) The motor shall be type-tested for this duty as a unit in association with the converter 
specified in the descriptive documents and with the protective device provided. 
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§rote®ion::iy ven|latiGrn-Ex 0sha^^^^ i^^-482iift-- ■ #■ . ^p^ ■ 
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Qilutidri: andiventN^^^ electrical pow|r:eql:i|m introtjluce he^^ 

tie cie|ign7xi^^ t|sting|pf v||rtilatM^^^^ whie| are re|ii!red|io reduce the 
tgiTiperatureipf eieptrica^^^^^^ a|fafe leMl for usferin hazardous locations m^ 

\Aihich:ixplos:i:Se:ga$^ o^^\i^appir$ mliyi-be-lreserift^^ ;■;!; , 
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Annex A 

(normative) 

Verification of intrinsically safe circuits with more than one associated 
apparatus with linear current/voltage characteristics 

A,1 General 

The capacitance and inductance parameters for the system of intrinsically safe circuits shall 
be determined from the ignition curves of J^INZSW007Wi^\ EC 60079 - 1 1 using the system 
values of U^ and /q under fault conditions and at each point in the system. The faults in 
accordance with A&/^fsJZS 6007Q#jg|I EC 6QQ79-11 shall be applied to the electrical system as 
an entity and not to each item of electrical equipment. 

The above requirements can be met by using the following calculation procedures. 

A. 2 Intrinsic safety with level of protection 'lb' 

The level of protection shall be deemed to be 'ib' even if all the associated apparatus is level 
of protection 'ia'. 

NOTE This level of protection reduction takes account of the fact that the assessment is by calculation only 
without any test. 

a) Determine the highest voltage and current in the system using the U^ and /^ values 
stated on the associated apparatus (see Annex B). 

b) Check that the highest system current (1^) multiplied by a safety factor of 1,5 does not 
exceed the current obtained from the ignition curves for resistive circuits, for the 
appropriate eq ui p ml nt a p p a r a t u s group in ASfflZS 60jOM:11 IEC 60079 11 for the 
maximum system voltage {(Jq). 

c) The maximum permissible inductance (L^) is obtained from the ignition curves for 

inductive circuits, for the appropriate equipmehtapparatus group in 
AS/NZS;:60079^^^^^^ using the highest system current (/q) multiplied by a 

safety factor of 1,5. 

d) The maximum permissible capacitance (Cq) is obtained from the appropriate ignition 

curve for capacitive circuits in /^/NZ&pQ079j iEC 60079 11 , using the highest 
system voltage (U^) multiplied by a safety factor of 1,5. 

e) Check that the maximum permissible values of Cq and L^ conform to the requirements 
of 12.2.5.2. 

f) Check that Uq, Iq and P^ (where P^ = IqUJA) conform to the requirements of 12.2.5.2. 

g) Determine the equipmerita pparatus group of the system, in accordance with 12.2.5.2, 
taking into account the equipmenta ppar a tus group of the ignition curves used. 

h) Determine the temperature class of the system in accordance with 12.2.5.2 (where 

Po^/o^o/4). 

A. 3 Intrinsic safety with level of protection 1c' 

A similar calculation method may be used for 'ic' circuits. The safety factor used shall be 
unity. 
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Annex B 

(informative) 

Methods of determining the maximum system voltages and currents 

in intrinsically safe circuits with more than one associated apparatus with 

linear current/voltage characteristics (as required by Annex A) 

B.1 Intrinsically safe circuits 

In the case of two or more associated apparatus in an intrinsically safe circuit (see 12.2.5.3), 
the following practical method can be used to determine the new maximum system voltages 
and currents under fault conditions in the intrinsically safe circuit using the values U^, 1^ of 
each item of associated apparatus taken from the documentation or from the marking plate. 

Dependent on the interconnection of the intrinsically safe terminals of the associated 
apparatus, the values of U^ and 1^ should be determined, in the case of normal operation and 
also under fault conditions, taking into account 

the summation of voltages only, 

the summation of currents only, or 

the summation of both voltages and currents. 

In the case of series connection of the associated apparatus with galvanic isolation between 
intrinsically safe and non-intrinsically safe circuits (see Figure B.1) only the summation of 
voltages is possible, irrespective of the polarity of the circuits. 

In the case of parallel connection of both poles of the sources (see Figure B.2) only the 
summation of currents is necessary. 

In all other cases, where any interconnection of the poles of the sources is possible (see 
Figure B.3) series or parallel connections have to be taken into account, dependent on the 
fault under consideration. In this situation, both the summation of voltages and the summation 
of currents have to be considered separately. 
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Associated apparatus 



Hazardous area 
zone 1 



'o1 



■^01 



'o2 



■'02 



Exib 



New maximum system values: ^o~ ^ ^oi ~ ^oi "•" ^o2 



^o = rnax. (/oj) 



Intrinsically safe 
apparatus 



/EC 1 016/96 



Figure B.1 - Series connection - Summation of voltage 
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lEC 1017/96 



New maximum system values: Uq= max. (L/^j) 



'o "^ 'oi ~ 'o1 "^ 'o2 



Figure B.2 - Parallel connection - Summation of currents 
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Extb I 



Hazardous area 
zone 1 



Intrinsically safe 
apparatus 



lEC 1018/96 



New maximum system values: ^o~ ^ ^oi ~ ^oi "^ ^o2 ^o ~ ^^^- (^oi^ 



or 



/q= max. (/oj) 



^o " ^ ^oi " ^o1 "^ ^o2 



Figure B.3 - Series and parallel connections - Summations 
of voltages and summations of currents 
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Annex C 

(informative) 



Determination of cable parameters 



C.1 Measurements 



The inductance and capacitance of a cable should be measured using equipment operating at 
a frequency of 1 kHz ± 0,1 kHz and an accuracy of ±1 %. The resistance of the cable should 
be measured using d.c. equipment with an accuracy of ±1 %. Results taken from a 
representative sample of cable with a minimum length of 10 m are acceptable. Measurements 
should be taken at an ambient temperature of 20 ''C to 30 ^C. 

NOTE The equipment for the measurement of inductance should be able to operate satisfactorily when measuring 
low inductance in the presence of significant resistance. 

Where practicable, measurements of all the possible combinations of the cores which can 
result from open-circuiting and short-circuiting the separate ends of the cables should be 
made. The maximum measured values of capacitance, inductance and the L/R ratio should be 
used as the cable parameters. Where there are a large number of cores, measurements 
should only be made utilizing a representative sample of the combination of cores which will 
create the largest values of inductance and capacitance. 

The maximum capacitance of the cable should be determined by open-circuiting the remote 
end of the cable and measuring the capacitance of the combinations of the wires and screens 
which give the maximum value. For example, if a twin-pair screened cable is being measured, 
then the highest value will probably be measured between one core connected to the screen 
and the other core. That this is the highest value of capacitance should be confirmed by 
measuring the other combination of cores and screen. 

The maximum inductance should be measured by connecting together the remote ends of the 
two cores which are spaced furthest from one another. The D.C. resistance of this path is the 
resistance used in calculating the L/R ratio of the cable. 

Where the cable is loosely constructed, bending and twisting the cable a minimum of ten 
times should not cause the cable parameters to vary by more than 2 %. 

For the purpose of these measurements, the combination of faults which could connect 
separate conductors in series to effectively increase the length of cables should not be 
considered. When measuring capacitance, any screens or unused cores should be joined 
together and connected to one side of the circuit being measured. 

C.2 Multi-core cables 

Where the conductors utilized by a particular intrinsically safe or energy-limited circuit are 
readily identifiable within a multi-core, only the cable parameters related to those specific 
conductors should be considered. 

C.2.1 Type A multi-core cables 

When all the conductors utilized in a circuit are within one screen, only the Interconnections of 
the conductors within that screen and to that screen should be considered. Where the 
conductors are within more than one screen, measurement should be made utilizing all the 
relevant conductors within the relevant screens. 
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C.2.2 Type B multi-core cables 

When the conductors utilized for a particular circuit can be clearly identified, measurement 
should be made only on those conductors. Where a clear identification cannot be made, all 
the possible combinations of the conductors used in that particular intrinsically safe circuit 
should be considered. 

C.2.3 Other multi-core cables 

Measurement should be made on all conductors and any screens associated with the 
intrinsically safe systems which can be interconnected by the two short-circuit faults which 
have to be considered. 

Where relevant conductors are not clearly identifiable, the testing should be extended to the 
possible combinations of the total number of conductors and screens associated with the 
three interconnected circuits, 

C.3 FISCO 

The effective capacitance of the bus cable results from the capacitance per meter C for the 
capacitance between the two conductors and. if the cable contains a screen an additional 
capacitance per meter needs to be considered. 

The calculation of the capacitance depends on the electrical connection of bus cable and 
screen. If the bus circuit is isolated from the earthed screen or if the screen is arranged 
symmetrically between the plus and minus of the supply unit (Fieldbus balanced about 
ground), not only the capacitance conductor/conductor but also the series capacitance from 
the conductor/screen and screen/conductor is to be allowed for. The following is obtained 

C - C'conductor/conductor + 0,5C'conc}uctor/screen 

If the screen is connected with one pole of the supply unit, the following relation will result: 

C = C'conductor/conductor + C'conductor/screen 
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Annex D 

(informative) 

Safe work procedure guidelines for explosive gas atmospheres 

A safe work procedure can be implemented to permit ignition sources to be used in a 
hazardous area under prescribed conditions. 

A safe work permit can be issued when a specific location has been assessed to ensure that 
gas or vapour is not present and is not expected to be present, in quantities which may give 
rise to flammable concentrations, during a specified period. The permit may prescribe 
continuous or periodic gas monitoring and/or detailed actions to be taken in the event of a 

release. 

Considerations for the issue of a safe work permit may include: 

a) specifying the start date/time of the permit, 

b) defining the location of the activity, 

c) specifying the nature of the permitted activity (e.g. Diesel generator, drilling), 

d) taking and possible recording measurements to confirm the absence of an ignitable 
concentration of any flammable gas or vapour, 

e) specifying sampling requirements to confirm the continued absence of a flammable gas 
or vapour, 

f) control of possible flammable gas or liquid sources, 

g) specifying contingency plans for emergencies, 
h) specifying the expiry date/time of the permit. 

NOTE Important aspects associated with documentation, training, controls, and use required for an effective 
application of a safe work permit are beyond the scope of this Standard. In the absence of relevant lEC standards, 
national codes should be referenced. 
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Annex E 
(normative) 
Potential stator winding discharge risk assessment 
Ignition risk factors 



Characteristics 


Value 


Factor 


Rated voltage 


> 11 kV 


6 


> 6,6 kVto 11 kV 


4 


> 3,3 kVto 6,6 kV 


2 


> 1 kV to 3,3 kV 





Average starting frequency in service 


> 1 / hour 


3 


> 1 /day 


2 


> 1 / week 


1 


<1 / week 





Time between disassembly, cleaning and examination of 
windings 


> 10 years 


3 


> 5 to 10 years 


2 


> 2 to 5 years 


1 


< 2 years 





Degree of protection (IP Code) 


< IP44 a 


3 


IP44 and IP54 


2 


IP55 


1 


> IP55 





Environmental conditions 


Very dirty and wet b 


4 


Coastal outdoor c 


3 


Outdoor 


1 


Clean and dry indoor 





a Only in clean environments and regularly serviced by trained personnel 

b 'Very dirty and wet' locations include those that may be subjected to deluge systems or comprise open deck on 
offshore locations. 

c Exposed to atmospheres containing salt. 
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An ne x F 
(normative) 

Knowlodg G , skil l s and comp o tencies of r e sponsible persons, op o rat i vos 

and des i gners 

¥-A — Scope 

Th i s ann e x sp e c i f ie s the knowledg e , skills and competenc ie s of persons r e f e rr e d to i n this 
Standard. 

R2 — Knowl e dg e and ski ll s 

f-.QnA — R e spons i b le p e rsons 

R e sponsib l e p e rsons who ar e r e sponsibl e for th e proc e ss e s i nvolv e d i n th e d e s i gn, s ele ct i on 
and e r e ct i on of e xplos i on prot e cted equ i pm e nt shall poss e ss, at least, the fo ll ow i ng: 

a) g e n e r al und e rstand i ng of r ele vant e l e ctr i ca l eng i n ee ring; 

b) und e rstand i ng and abi l ity to read and a ssess e ng i n ee r i ng dr a w i ngs; 

G^ pract i c al und e rstanding of exp l os i on prot e ct i on pr i nc i ples and techn i ques; 

4) work i ng — knowl e dg e — af^^ — und e rstand i ng — 0^ — re le vant standards — m — e xp l os i on 

protection; 

e^ b a sic knowl e dg e of qua li ty assuranc e , — i nclud i ng th e pr i nc i pl e s of audit i ng, 

document a t i on, tr a c ea bil i ty of m e asur e m e nt and i nstrum e nt c ali brat i on. 

Such p e rsons sha ll conf i n e th e ir i nvo l v e m e nt to the managem e nt of comp e t e nt Op e rat i v e s 
conduct i ng se le ct i on and e r e ct i on duti e s a nd not e ng a g e th e mselv e s d i r e ctly i n the work 
without e nsur i ng th e ir pract i cal sk ill s at least m ee t the r e qu i r e m e nts giv e n i n F.2.2 be l ow. 

F.2 , 2 — Op e rativ e s (select i on a nd e rec ti on) 

Op e r a t i v e s sha ll possess, to th e e xt e nt nec e ssary to p e rform th ei r t a sks, th e fo ll ow i ng; 

a) und e rstanding of th e g e n e ral princip le s of e xp l os i on prot e ction; 

fe) und e rstanding of th e general princip l es of types of prot e ction and mark i ng; 

G^ und e rst a nd i ng of thos e aspects of equ i pm e nt design which aff e ct the prot e ction 

conc e pt; 

4) und e rst a nding of cont e nt of c e rtificat e s and rel e vant p a rts of this Standard; 

e) g e n e ra l und e rstand i ng of insp e ction and ma i nt e nanc e r e qu i r e m e nts of lEC 60079 - 

f) fam i l i ar i ty with the part i cular t e chniqu e s to b e emp l oy e d i n th e s e l e ct i on and 

e r e ct i on of e qu i pm e nt ref e rred to i n th i s St a nd a rd; 

§-) understand i ng of the a ddition al importance of permit to work syst e ms and s a f e 

i solat i on i n re la t i on to explosion prot e ct i on. 

F,2,3 — D e s i gn e rs (d e sign and s election) 

Design e rs sh a ll possess, to th e extent n e cessary to p e rform the i r tasks, the fo ll ow i ng: 

a) d e t ail ed knowledg e of the gen e ra l pr i ncip le s of e xp l os i on prot e ct i on; 

b) d e t ail ed knowl e dg e of th e g e ner al pr i nc i pl e s of typ e s of prot e ction and m a rk i ng; 

g) detai le d know le dg e of thos e aspects of e qu i pm e nt d e sign wh i ch aff e ct th e 

prot e ct i on conc e pt; 
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d) d e ta ile d knowl e dge of cont e nt of c e rtif i cat e s and r ele vant parts of th i s Standard; 

e) und e rstand i ng of pr a ct i c al sk ill s for the p r e paration and i nst all at i on of re le v a nt 

conc e pts of prot e ct i on; 

f) d e ta ile d knowl e dg e of t he addit i ona l importanc e of Pernnit to Work system s and 

safe i solat i on i n r el at i on to Explos i on Prot ec t i on; 

§) d e ta ile d know le dge of th e part i cu l ar techn i qu e s to b e e mp l oy e d i n th e s ele ct i on 

a nd e r e ct i on of equipm e nt ref e rr e d to in th i s Standard; 

^ g e n e ral — und e rstand i ng — of — I nspect i on — and — Ma i nt e n a nc e — r e qu i r e m e nts — of- 

l EC 60079 17. 

Pt3 — Competenc i es 

Fv3^1 — G e noraB 

Comp e tenc i es shal l app l y to e ach of th e exp l os i on prot e ct i on t e chn i qu e s for wh i ch th e p e rson 
i s i nvo l v e d. For e xamp le : i t is poss i ble for a p e rson to be comp e t e nt i n the f iel d of s e l e ct i on 
and e r e c tion of ExT e qu i pm e nt on l y a nd not b e ful l y comp e t e nt in th e se l ecti o n and erec t ion 
of Ex'd' sw i tchg e ar or Ex' e ' motors. In such cas e s, the person's man a ge m e nt sha ll d e f i n e t hi s 
in th ei r docum e nt a t i on syst e m. 

F.3.2 — Respons i b le persons 

Responsibl e P e rsons sha l l be ab le to d e monstrat e the i r compet e ncy a nd prov i d e e v i d e nc e of 
atta i n i ng the know le dg e and ski l l requ i rem e nts spec i f i ed i n F.2.1 re l evant to the types of 
prot e ct i on and/or typ e s of e qu i pm e nt i nvo l v e d. 

F.3.3 — Op o rat i v e s 

Op e rat i v e s sha ll b e ab le to d e monstr a t e th ei r comp e t en cy a nd provid e ev i d e nc e of atta i n i ng 
th e know le dg e a nd sk ill r e qu i r e m e nts sp e cif ie d i n F.2.2 r el evant to th e typ e s of prot e ct i on 
and/or typ e s of equ i pm e nt i nvo l v e d. 

Th o y sha ll also b e abl e to d e monstrat e th ei r comp e t e ncy w i th docum e ntary e v i d e nce in th e : 

« — us e a nd av ai lab ili ty of docum e ntat i on sp e c i f ie d i n A.2] 

« — product i on of job r e ports to the user as spec i f i ed i n ^.2; 

« — pract i ca l ski ll s n e cessary for th e prepar a t i on and i nsta ll at i on of r e l e v a nt conc e pts of 
prot e ct i on; 

« — us e and pro duct i on of i nst all at i on records a s sp e cifi e d i n A.2. 

F.3. 4 — D e s i g ne rs 

Design e rs sha ll be abl e to demonstrat e the i r comp e t e ncy a nd prov i de e vid e nc e of atta i n i ng 
th e know le dg e and sk ill r e qu i r e m e nts sp e c i f i ed i n F.2.3 r ele vant to th e typ e s of p ro t ec t ion 
a nd/or types of e qu i pm e nt i nvo l ved. 

Th e y sh all also b e ab le to demonstrate th ei r comp e tency w i th doc um e nta ry evid e nc e i n th e : 

® — production of docum e nt a t i on sp e c i fied i n A.2] 

« — product i on of D e s i gn e rs c e rt i f i cat e s to th e us e r a s sp e c i f ie d in A. 2] 

« — pract i cal sk i lls n e cessary for th e pr e paration and comp il at i on of rele v an t de s i gn d e tai l s for 
th e conc e pts of prot e ct i on a nd syst e ms involv e d; 

« — updat e d a nd product i on of insta l lat i on r e cords as sp e c i f ie d i n A.2, 
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Ft4 — Assessment 

Th e c o mp e t e ncy of R e spons i bl e Persons, Op e rat i v e s and D e s igne rs sha ll b e v e r i fi e d and 
attr i but e d, at i nt e rv al s r e le va n t to n a t i ona l r e gu l at i ons or st a ndards or us e r r e qu i r e m e f ^ ts— e fh 
th e ba s is o f sufficient e v ide nc e th a t th e p e rson: 

a) — has the necessary skills requi r e d for th e scope of work; 

b) — can act compet e nt l y across the sp e cif ie d range of activ i t i es; and 

g) — has the rele v ant k nowledge a nd und e rst a nd i ng und e rp i nn i ng comp e t e ncy. 
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Annex G 

(informative) 

Examples of dust layers of excessive thickness 

This annex provides four exannples of excessively thick dust layers (see Figures G.1a to 

G.1d). 




> 50 mm 



lEC 2302/07 



Figure G.1a - Excessive layer on top of equipment 



Tsmm < 250 ^C 




> 5 mm 



Figure G.lb - Excessive layer on top of equipment 
due to low ignition temperature of the dust 



lEC 2303/07 




> 5 mm 



Figure G.1c - Excessive layer at the sides of 
equipment 



lEC 2304/07 
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Figure G.1d - Completely submerged equipment 

Dimensions b, s and t to be limited by 
laboratory investigation 



lEC 2305/07 



Figure G.I - Examples for dust layers of excessive thickness 
with the requirement of laboratory investigation 
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Annex H 

(normative) 

Frictional sparking risks with light metals and their alloys 

H.1 General 

Incendive frictional sparking can occur in circumstances where light metals or their alloys are 
brought into suitable contact with other materials, particularly when the other material is an 
oxygen carrier such as rust. Suitable safeguards shall therefore be taken to prevent the 
occurrence of such frictional contact in circumstances where an explosive atmosphere may be 
present, because the simultaneous occurrence of the two sets of circumstances could lead to 
ignition. 

Explosive atmospheres shall be avoided and the equipment, whenever practicable, shall be 
sited in locations where such atmospheres are not likely to occur. 

NOTE CoaffiiningyegislatiS^^ restrict the ti^e of.'l[§ht metal alldy^^in Gro up;::!: applications. ■■■;■/ 

H.2 Rigidly mounted equipment 

For rigidly mounted electrical equipment with light metal enclosures, and also for aluminium 
armoured or sheathed cable sited in areas requiringljEPL 'G(||^ or 'Bl^ Zon e 22 a reas , the 
frictional sparking risk may be disregarded except in those particular circumstances where 
heavy impact might also initiate the release of flammable material. This also applies in areas 
requiring EI^L 'Gb&or 'BEx Zone 21 ar e as , unless the impact risk is high, in which case the use 
of light metal enclosures or aluminium protected cables shall be avoided. Such equipment and 
cables shall not be used in iareas rej^jJiringMPL 'JIb' or^E^a' Zon e 20 a re a s . 

H.3 Portable and transportable equipment 

Portable and transportable equipment with light metal or light alloy enclosures, which are 
otherwise unprotected against frictional contact, shall not be taken into hazardous areas 
unless special precautions are taken to ensure safety. Such precautions may include a 
special permit to work in the assured absence of an explosive atmosphere, though more 
satisfactory safeguards may be taken, e.g. coating the equipment with a suitable abrasion- 
resistant material. 

Where coatings are used, they shall be subject to regular and careful inspection. Use of the 
equipment shall not be permitted If inspection reveals that the protective material has become 
damaged to the extent that the underlying protected metal is visible. 

Precautions shall be adopted even for equipment intended for use in arMs^nequiring EPL 'Gc' 
or 'Db^ Zon e 22 areas only, since it might be difficult in practice to prevent the transfer of 
unprotected portable equipment to an area of greater risk. 

H.4 Fans 

Provided that the protective cowls for light metal fans, e.g. on motors, are designed so that 
they are not readily deformed, such fans may be used in areas^rfequiring^EPL 'Gb^^ 'Db'; 'Gd' 
ar^d yDCv Zo ne 21 a nd Zone 22 a r e as since other modes of failure, e.g. bearing failure, are 
more likely to create a source of ignition. If plastic fans or cowls are used as alternatives, they 
shall be of anti-static material. 
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Annex I 

(informative) 

Introduction of an alternative risk assessment method 
encompassing ''equipment protection levels" for Ex equipment 

1.1 Introduction 

This annex provides an explanation of the concept of a risk assessment nnethod 
encompassing equipment protection levels (EPLs). These EPLs are introduced to enable an 
alternative approach to current methods of selecting Ex equipment. 

1.2 Historical background 

Historically, it has been acknowledged that not all types of protection provide the same level 
of assurance against the possibility of an incendive condition occurring. The Installation 
Standard, lEC 60079-14, allocates specific types of protection to specific zones, on the 
statistical basis that the more likely or frequent the occurrence of an explosive atmosphere, 
the greater the level of security required against the possibility of an ignition source being 
active. 

Hazardous areas (with the normal exception of coal mining) are divided into zones, according 
to the degree of hazard. The degree of hazard is defined according to the probability of the 
occurrence of explosive atmospheres. Generally, no account is taken of the potential 
consequences of an explosion, nor of other factors such as the toxicity of materials. A true 
risk assessment would consider all factors. 

Acceptance of equipment into each Zone is historically based on the type of protection. In 
some cases the type of protection may be divided into different levels of protection which 
again historically correlate to zones. For example, intrinsic safety is divided into levels of 
protection ia and ib. The encapsulation 'm' standard includes two levels of protection 'ma' and 

'mb'. 

In the past, the equipment selection standard has provided a solid link between the type of 
protection for the equipment and the Zone in which the equipment can be used. As noted 
earlier, nowhere in the lEC system of explosion protection is there any account taken of the 
potential consequences of an explosion, should it occur. 

However, plant operators often make intuitive decisions on extending (or restricting) their 
zones in order to compensate for this omission. A typical example is the installation of 'Zone 1 
type' navigation equipment in Zone 2 areas of offshore oil production platforms, so that the 
navigation equipment can remain functional even in the presence of a totally unexpected 
prolonged gas release. In the other direction, it is reasonable for the owner of a remote, well 
secured, small pumping station to drive the pump with a 'Zone 2 type' motor, even in Zone 1, 
if the total amount of gas available to explode is small and the risk to life and property from 
such an explosion can be discounted. 

The situation became more complex with the introduction of the first edition of lEC 60079-26 
which introduced additional requirements to be applied for equipment intended to be used in 
Zone 0. Prior to this, Ex ia was considered to be the only technique acceptable in Zone 0. 

It has been recognized that it is beneficial to identify and mark all products according to their 
inherent ignition risk. This would make equipment selection easier and provide the ability to 
better apply a risk assessment approach, where appropriate. 
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1.3 General 

A risk assessment approach for the acceptance of Ex equipment has been introduced as an 
alternative method to the current prescriptive and relatively inflexible approach linking 
equipment to zones. To facilitate this, a system of equipment protection levels has been 
introduced to clearly indicate the inherent ignition risk of equipment, no matter what type of 
protection is used. 

The system of designating these equipment protection levels is as follows. 

L3.1 Mines susceptible to firedamp (Group I) 

1.3.1.1 EPL Ma 

Equipment for installation in a mine susceptible to firedamp, having a 'very high' level of 
protection, which has sufficient security that it is unlikely to become an ignition source, even 
when left energised in the presence of an outbreak of gas. 

NOTE Typically communications circuits and gas detection equipment will be constructed to meet the Ma 
requirements, for example an Ex ia telephone circuit. 

1.3.1.2 EPL Mb 

Equipment for installation in a mine susceptible to firedamp, having a 'high' level of 
protection, which has sufficient security that it is unlikely to become a source of ignition in the 
time span between there being an outbreak of gas and the equipment being de-energised. 

NOTE Typically Group I equipment will be constructed to meet the Mb requirements, for example Ex d motors and 
switchgear. 

1.3.2 Gases (Group II) 

1.3.2.1 EPL Ga 

Equipment for explosive gas atmospheres, having a 'very hjgh' level of protection, which is 
not a source of ignition in normal operation, expected faults or when subject to rare faults. 

L3.2.2 EPL Gb 

Equipment for explosive gas atmospheres, having a 'high' level of protection, which is not a 
source of ignition in normal operation or when subject to faults that may be expected, though 
not necessarily on a regular basis. 

NOTE The majority of the standard protection concepts bring equipment within this equipment protection level. 

1.3.2.3 EPL Gc 

Equipment for explosive gas atmospheres, having a 'enhanced' level of protection, which is 
not a source of ignition in normal operation and which may have some additional protection to 
ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences (for example failure of a lamp). 

NOTE Typically this will be Ex n equipment. 

L3.3 Dusts (Group III) 

1.3.3.1 EPL Da 

Equipment for combustible dust atmospheres, having a 'very high' level of protection, which is 
not a source of ignition in normal operation or when subject to rare faults. 
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1.3.3.2 EPL Db 

Equipment for combustible dust atmospheres, having a 'high' level of protection, which is not 
a source of ignition in normal operation or when subject to faults that may be expected, 
though not necessarily on a regular basis. 

1.3.3.3 EPL Dc 

Equipment for combustible dust atmospheres, having an 'enhanced' level of protection, which 
is not a source of ignition in normal operation and which may have some additional protection 
to ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences. 

For the majority of situations, with typical potential consequences from a resultant explosion, 
it is intended that the following would apply for use of the equipment in zones (this is not 
directly applicable for coal mining, as the Zone concept does not generally apply). See 
Table 1.1. 

Table 1.1 - Traditional relationship of EPLs to zones 
(no additional risk assessment) 



Equipment protection level 


Zone 


Ga 





Gb 


1 


Gc 


2 


Da 


20 


Db 


21 


Dc 


22 



1.4 Risk of ignition protection afforded 

The various levels of protection of equipment must be capable of functioning in conformity 
with the operational parameters established by the manufacturer to that level of protection. 
See Table 1.2. 
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Table 1.2 - Description of risk of ignition protection provided 



Protection 
afforded 


Equipment protection level 


Performance of 
protection 


Conditions of operation 


Group 


Very high 


Ma 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning when explosive 
atmosphere present 


Group 1 


Very high 


Ga 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning in zones 0, 1 
and 2 


Group II 


Very high 


Da 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning in zones 20, 21 
and 22 


Group ill 


High 


Mb 


Suitable for normal 
operation and severe 
operating conditions 


Equipment de-energized 
when explosive 
atmosphere present 


Group 1 


High 


Gb 


Suitable for normal 
operation and frequently 
occurring disturbances or 
equipment where faults are 
normally taken into account 


Equipment remains 
functioning in zones 1 and 
2 


Group II 


High 


Db 


Suitable for norma! 
operation and frequently 
occurring disturbances or 
equipment where faults are 
normally taken into account 


Equipment remains 
functioning in zones 21 and 
22 


Group III 


Enhanced 


Go 


Suitable for normal 
operation 


Equipment remains 
functioning in Zone 2 


Group II 


Enhanced 


Dc 


Suitable for normal 
operation 


Equipment remains 
functioning in Zone 22 


Group III 



1.5 Implementation 

The 4^^ edition of lEC 60079-14 (encompassing the fornrier requirements of lEC 61241-14) will 
introduce the EPLs to allow a system of 'risk assessment' as an alternative method for the 
selection of equipment. Reference will also be included in the classification standards 
lEC 60079-10 and lEC 61241-10. 

The additional marking and the correlation of the existing types of protection are being 
introduced into the revisions to the following lEC standards; 

® lEC 60079-0 (encompassing the former requirements of lEC 61241-0) 

® lEC 60079-1 

® lEC 60079-2 (encompassing the former requirements of lEC 61241-4) 

lEC 60079-5 

o lEC 60079-6 

® lEC 60079-7 

® lEC 60079-1 1 (encompassing the former requirements of lEC 61241-11) 

® lEC 60079-15 
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« lEC 60079-18 (encompassing the former requirements of lEC 61241-18) 
« lEC 60079-26 
e iEC 60079-28 

For the types of protection for explosive gas atmospheres the EPLs require additional 
marking. For explosive dust atmospheres the present system of marking the zones on 
equipment is being replaced by marking the EPLs. 
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TOe hazard rating ,:^gisoci3ted witSie applj^^ "M fir)ll|i|Foundip^ c3fl proi^ctive 

finishing material in- dryjpowdMifprti is ,gjipend§jp!upg^ chgpeal cw^ the 

ftiitenal.lp^rtMli- CQmbus|ible 
:dusts ainid .vapours affi inhirent in Jfoislpimcesisg^ e)®tncal ,:e|iiJ3nrieg^^^^^ 

|p;|i^^^^^^ .,/,,, ,,,;:;#L: 

b) complyMith Zp4.1.^|r ,,§g§ff-^ :■;#-■ Jp"- >r^M'' J--- 'iff P 



:CQaiting po^^^ers^tha 1 1 ,b|- ■appJijei:®y^maan|:^ M-.. ..^.ijjil i!' ||Pf ■ SI: ^ :£, M, 

a) , jlmdizgd bedj-py \dP'^ :::,::i:^B§:" ...iB-, ...Jp" . .™ii'"-" , Jill"- ,...-ffi 3-: J- . 
g)li|Seleptr0st|ti^^ T SSP: . . dl'^ ....g||p|p:.:: -gf :; . p^- gg- ■g:^---:^ 

;oj.. " ppwtierlispray ;::-™^^^ .:Sff'' JIP^"-" :ilS"-" -Sf: ;v;#" M- j| 

d)" ^Illectrpftattcfowdeg:^^^^^ .,jiP'"' :.|pr; jp- |:r: 

2^M4^2.Z M^ ele(Cf|r§static sprgpiig eqgiipmeiTt^^^^^^ 

Fixed ^n<i hand el^ptrostgiJti#^jDrayin^::^^^ thglipplicatiQiiffi^ 

conipl;y%ith:^ZA,4,iS5:anfl^ ::J;B- ,;g.!-r: .Jfr .^.^^1:" .ij^..;.;.:;;-..... 

2A.4.2:4r^Eledti^ostatit:fluid^^ ::MW . : Ji;: ,;JilS:r- 



Electrdstatie|fluidi?icl bed^; shall s^tiililhe follg|png retirements^:; 



;a) t ElgibtrostatiG flujd|zed beiiand assoqiped eqigpnnent sftaW^ of ah?SpprGved tyjfe. 

b) The ma^imuniJJWaceiM coating area shall hot 

exceed.i5X:;p-" ,™:i ■ -. ■■ , gp,. ..^^.gp,..:.............. ... .. .||,,... .g,^; ... , .. ..^:.0: 

Qpv ,p"he high volpge ciMuits and^iiposed e|fitrodes|||ajI not produce a s^ 

pS-:P"ignitej^^;any;|^^ sho§li:-ba2ar#;u^ in^ 

Cjpihtactv^ith aod^^ oj^fating con|j|i^o^ ^If 
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The,0liomng gd^iitiOTai reguiremtfi^i^ shallibe sati^fiediwhen i^^ carriedvicpfiit 

w.itpelec|rt)st# .:M- ■iii-:-" W- . :^:3ff -IP H ■ ..|5sr- 

jg -j-gpgfp eglfpmenlllnd el|ffiical piprtions-jG^ 

i^quiprnent, Jxce|i&^r cMrging ^l||trodi|- andjleir qiinectionsf to the|power||upply, 
shall 1^ ld|^ted||)utsidffip:te pdvvi|er elliting iS^ o|i|:|ail ol^rwise cbnformM^^ 

lpquiFifTien%:Of|^^ "SSl: -flR; 'K W§i:^ / Jllfe.- . '-S^M: 

\\) All eleitricalj:^ CGn|lycttveli^ects i;n^^^^^ th^l^^lgctrqfeies; shaiV & 

|fil.. ai(|equ4;t6ly^:liartb;^^ J|hall ■cai^l- allpbminentj^, 

permarjientlypstap^^^^ th^f cessity for eaitiing thas||iobjeil^. 

lil^:- C|SjeGts;^beini!vcoa|lK in||ohtacguvith thel'SoOnveyor motiie^^ 

■;;:■-■:.■■■■;- jnj-ordfr e8||re"ll^ .cootaet, ha|gers-'l^^ll be- 

rg^ula|| cl4i^ned|^|l|cl arei^^^^^ conilct sht!:tebe &|afp poiriMJor knife edge^SW 

|;;^; , possW M- . WBi&: ,;-llK|. 11:. "Sfc -lilK; . 'IftP S: W&M::-. 

M)}y f|e; eli^tricfl;, equipment sfSlffl|.be mlirlockedfl^ith^^^i^ thatlShe 

Mafal f loir : dullll mi^^^^ uslMion ly f oigjij p ply ii3ipi|ell in||iM to llS: .a^^ 

bdlW th@^loor|if the|ft^ sha||fave ndpfetnectidlis leadirig-mto 

orS|throug;|i,..th^liaz^S^ ^i^:;.above^l|tfe!- floorpH^^^ iiljifgi-glandl; meeflitgi^/the 

..re|]fflrerrrpts. o|i::3, t|ftor Exlllapplicatipi^ ^ J|||||.:.: ::;;;|l|i|-:: ... : -"ifSf ^ -^ ■ -li: ■■ : l|l|£.-: 



ZA^il Laioratoi/ f u flf cu pbo^M?f 



TheSiLcriteriia;:: fdifethe^SiristaliatOTilK-^ in 'laKoratoMiSre'lset. o 



Z A-l j S ecif d a rvlBa tt ellMliii! b u ii (tJjiigi 



Secondary iBattenils inSffiiJdings mapibe in^sSled, teitSd^ maiffiained and replaiiesd: in 
accdBancgliith Ai-267g|ii|S 2676 JlllvS0 1 ^SBSm ASiite>2;. Ili;^ J| H?'-^- 
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; HpARDQp A» Sipt EiyfENT JifPE V||lFIGATlON 
Ideh tif Icat ion of j^nsta I Isitibn : ,::g> ■ . . , , .if. . . . .M^- ■-..-.-. BW--- ^^--^ -^ iSS M--- . . .:K;. . . 



I^ocation of installation^ 



Narrie of personlSa^rryiiiglout tHf insp|ctiofT| 



Dat0 of 0x^m!naliom 



Res Mils; 



§ £ M #\f-":f :M' ;if- 1 .'.¥ 1 


£ :, 'M:- ..,: ;:ili:,,, , ' --P sP .SS- ^/Jjiilli"-- ■ #-"- ,«•':' ::#" 




■■^\* ■■-:.rf'^ ,..i-' ■ff .:* JiP-' ;!#■ ' .||- ,,|:J'.. 


Further sheets^may be attaGhed if required,. ,:;;^::-'- , .v;:^^;--;- ^v-^M/o"-.^ -■■:'?':'-■■ 



■Sig-ne:d; ;-i^ . . ...,..,..#:.. .-..^i^S;. . . . ..., WB,. . . . .;;:#■ ■■^- Date;^ 
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Ihforftiatiori rtlltlgg tq iiU AiZEgafricI 1ij|Ex GirlificfM^^ 

Wfiile itsi ori|i fe da#^ eajj||f 1 9601;^ as a :|iplatc>r|ppprova^ th^AUS Ex 

Scherri^ e\^;lved iitp pr^ Irt ISOj|||jDe 1 ^tSfJcommofily called T0b Test'; 

^rtiifijSaticipSchem^^ reiuiri^||inde||hdetit^ of^amplesireprgientative;:; 

of pnoduGlron ainp th 

maintain^pont^ ovag^^^ en^re thlMH itemgproducecilw'efre nriafflfaQtEired to t>:e 

thejsamifas ;^ffe sa;#le |ul)mitt||'1haipist te|pig. . 



^USEj^ Certificajis w AUilletters fapwed|By a J^lpt 



\Afith thgporldfvide :i|itro4 ;|SdociijiMhted::|^^ Maiiii|ement?^ptem$ afrd ISS*|9000, 

inphejjite ;|iB'0s^Mi.mifl-^990g^ Typ§|i:|st or:..4|Dpro.yi|; -Typ 

,e e rtlfilat i o jiip c h elil^^ 

lEQil Scpsmes^irn shjlipfs fesul|i| in thei|fiia$ing Ojyiiof thl^ AUSEx^ 

^ciemejpF yM';. ...Ji" ::|i# -ilP .,^SP:;v V \K.-iSP. -jiiffiF ^--iggg: ..;,gj , , :.| 

Tifis S|g|5em^ils nop^fae^lppla^l b^^f ANZE>^|iime .arflpSm 1 J^r^ry ^Qii4 . it is, rriv 
J|ngtJipS:s.|j|fe^^ ,;^fflt:-- :2iK: 

'Pr§^:i|u$l:jpssue|tt enlllMKeir, ex|^^^^^ 

It isIi:mp<Sf nt^^twlnd AiijgMx^^rtifi^BlJp 

mliiifactylng lite of ll^^^ priluct ||||does :;i|||affec^ pre||i|:sly pu|ohased ii|ii 

insMfedwil" ^-'If ^ _:;y|r :js§y . ™B:' . 3li§^-\ -gigi:::: . . ::^;^^j ^ ffi-', ^i- ,:# 



Fipr ..^|tail§JJJabo^i|i^ Al^^ .:^ftificat'HlKvisit ;t|ii|S:Admim|teP Bgciy vgM^e 
FurfSer diteils ;#r theiffiSExiichemSare aval1lifte#om StaBllfis Australia Ruilication 

MiS9. ;:||; j|i: Jl , „ .::|lir ll:-,,,,:,,, , Jlliii; ;:::vfii:;:,,,: . ::S1;:- jll:. ;,,„:„„; ■ 

;ZC.2j|She 1^^ ,11:; M^M^- . ..,gj§g-: j|i":. . , IP ' ' jp; 

Aslim^ntijOTO intrflittionijii^ 

Sptemti:fias ;je|ijltedgii'^-pro scher^llEKving to^;jpM;iity Baffl CertiJpaljbn 

:;Systej5Si^iS;^^"Vyii|^ mg^illiiris tH|iame:|ii|:|iliml ;a:!|;d;:|asseMP"^nt-"^of 

^arrj|1|s, aShas ^E^^lfh^ the|p|tetice^|ip the^lHlix Scherifiiglg^ beerT; 

reljaced' :4Mth inJJM'- as|il|^ment^^^ . quallp^gem ,$ug|0r|ed ||0ongoin||:; 

^yWeillape'byip :Jil>^': |i'- 

:The;Sguality%s basediBIKiSO 90||l:20Q|t^'^Wth 

adM!feonal3iqulr^eifits,.,:s:|^ tojiefffianufiM 

A|stralia|§^blica|itjil^^W^ 



m Aiitex .'iWstricte^ailfype Tgi|jGertific§||i|^ as|||fppt/auditiiplT^$iipe^^ 

|he r^nufa|tarer.$;;;|||i1^ 8pt||i^;is:no.ti|||^:$$ary as^e 

:yenti|les bff$erial':Kirtiber o|;ot|ver mearii|||:e exact item|s;i||syered, , 
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i/hi|e ij-urtliir dftaill a|i availabll|i;fror|t: ; M infoinfiati® CQrjceriilng 

lii:ertificition l|rid^':fe 

ZC.3Jl^THeJE(SEx Sbheii^^ .^: M^^ -ft:, IK. Ife. 



^he; global Harmopz^jon g^ !®ernaSi|inal Elgjarotecft^ ebmmi$sieiri 

flEG) TMh nilgai i|pm 31phas-|r^ f6i9lS9l*^baiappr|^ch ^o Ex; 

eeirtific^ion ^vja t|f folmatjln ofjli: singll intej^ cet|i|i£;atib:o||chemp 

lifiEx Sfehertife. 1 -if ||i- :i|l::, i^;^ |||: IK iiS^ life fr 

SimlMr tffit^ %henni|: I ECigK is fflodellSd onj^ wilBknowntli'Sb 5 System; 

req-uiling-^-i M:-W. W^ Hi- W^:' li;;: 3;i -111' ■ Ste. '^i£- 'Ift 1^^ fe;^ 

a) ;\ :ge$tirf|,/iyaluitb If-: ■ lij::; Wr -^ft-:: .'Sis;- ;1||;:; ;::i:|j:; ;;;; 

b) initialias^fssment atrJ^ au&tof maiufaeteerslfjaiity^^stem; m 1; 



c) ■■■■■■■ ■■■'^1^ ■ "SP 

The o|jectwof tie lg;E)ciichen|i|is tblj worliwide: ;i^ of aligning le|linterriation:al 

Certifiqate Of ©o^iformity. il^^ lipEx grdvidll^ t|i;f^?i$suing|;ihd aliiptanjce of 

lnternitiona]|;lii;ix ;fe$t^i^^ Q|ality ■Meportlias alneans ofiJ^st-traikmg'^loGffi 

:c,ert[fiQ|;tion;^|^r a^^^ :Mu,^ :Mk,. . .iB. .■||-,. :iHL lift; ,.-..:. .' !ii.;.. ;.:'--'S,; ,:, I,,!,;,,,.' 

■Certifij|ates.;|ssgi^. uper liP^nEQllil^cheife arjirn ejel^bhic, foBat: witiM^ 

freely taceeisibi||from|th^^^ 

lECEx^|A/eb|ite; inat^^^^^ tn|gstry, -^^ ai| ■ staf^^efflofders^^^ access tofthe ftiH: 

Ipertificite arj^d itslMetaitealohgi^ af||nge ®|ieafofeand . da&f xport^laffetion^iife , %.. 

iiyptherllnforffiatiop regirdinglpe lEJlx Scji|me/.':i||udin9i8^^^^^ of ::|i|iacce|^ IE5|Ex. 
i^ertificaiion iodies^.,is aMPilabiffitoy visitiSgitbeSffioia^^^ VVlb|Jte:...wwl|:ii€ex..c^ W., 
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(inforniitiV|s|| 



Jlonfoipity ;||i^ dociiments^ 



l^he groof o| Gomp^ 4^;3|liquire5|pm^ of coniplJanceMith W^fiMZ 

Ex:::9r lEG Exn-G B(j;f[i' of thfsf ■ Certifi<^ati^P Sche|^ the; 



ZR^' S)pteryi':5 /Slf .JllF'' .^^gp-:- , jgS'- ..J|p ■■-iilP :.;#" f- 

ThisS systeim includes:: 3^ olii^fffi-equipiiieK^^^^^^^^^^ 

nnih^ggrnenl^ Sjii rvei liancai^^ t^ quijijpsysti^rjfirf ^^^ i||rnple^ of the 

equ|pmentgma q|;;|riiuctlon o|||^ 

ags^ssgpfqptjng^qfrrg cgrvforrnUy.;Ji|S-^^^^ Oirii^:CiiiTg 

rsiirviilianctflare:- o^ can beladjusted :|ffi|-^a given:|Mituation. As;#resul|r this system 

pr(5^^ide$^.^igr!|fi^^^ flexibility^ fQr^gngO!n|ij;^^^ ^.^^^^^^SmfK--. ,\,:^0 

Thi#certifi^atioffsysta(^;^Jn .gillS 

;a) jiimplgpbn jiqBest J^^^ bod;gi|ii^ " " .,^911®-- ■: ...^il-P^ ■ MM^^ ■j:.,g,||::v 

b):Ke|ti:^gf V:#^'" .j:0F .;;:MiiB ,;g,;Pilff^^^^^^ jMliff" :.:::y;^ff^'' ,;;i?" J-" / 



fc)^^,;ivai.uf lii^n ^aflthe teglf eport; , J|i."' " ...mSi^^'^ ". ■ ^^^jl^^p,,,,,.,:. \ j0- : ^^^ 

:Clp; ini|lil%0gf|rmitg .-hiinyililP' . ,:::■:::#' ' ^ff' '■ 

f)|i;:lic;e:nMf(C§ltific^ :..^^y:iip''^^" ;..:^ii;ii^^:-\ .P|E^ -fli!!::-^^ :::::|i;g;fl:", 

;|); s^j^ye]II^Mi'bf:|hS:i^^^ of:||igiMiSnizatiQ.fi:;fW ....||... :...■;■■:: 

}l:n dilpminlnl the |g|^ an ;A§gMrhent StaMfS to es^pish a|iB§q^i^^^^ 

I e v0l/- of . ji^f Ity ' -, Jtjhisi" e teMiffis'^ a r§^^Mh|Siiiil'id th§|^g|pSp!^-t b b t^4iftJi^<^iS m rriep edl^^,r|ii ri i m u m^ ■ 

;riqui.rei5^ .J||ipp-^- . JSP r-^-Jp 

TMSbN oywjig ■ itig W 

arl-co.ns:|dlredi|r thBWner/Occ^jgi^^^ ..:::PPlBW- 

ZiviJI. .J(0pe,,;;;|fif . JiffiPP .wiilillP^^^ >:^y;^:^9'' .....JllP"' .#" ,PpP'■ 
T:hEasses;s^e.nt..lt|pm0 a^igltpf 

#-nside:[:|i!0"h%,;tJhSt^^ ngiiy'Teapri^;i-bly 

;h,9V(gli>ili;,e;>(:ptted:^^^ hay^e^|^fei!Mcluded.,:,;:;|||^ ■^:i:iiliEP-'^^" " MiX'' ^.^0: .. v;: 

ifll detarlsiof thgiiplprTj|i||iiK d^finillia a^ egii:||Senty^;(||: function^ 

and^fplJiGatipjfjiihouM^ .. -.-dHlP;-- -mP^^ PP-, ..PPa'^ 
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z;p.3.3:|::Pesc^Mption W^^ :^:|;::: ll;;- ii;- m -ii;:. --fc. -1^:; -|... 1:,,,; 

The Jescriplidn stTluld adS|:uatiiy deljirne tfe eqiipmenWy;^^ 

s£eci£il: variations orlf^^^ 

rra^: Jnflude dMractens^^ rejajtingl^^ a||eap^iice, rftSt^^ a$: by d^scnptia^ 

and/d|;pliDt^grap, 9a m-:.' W^' 'K I ^Bl .... ''^■fip: . W^l- '%■ W^. ''^§^:^ ^"& 

ZI>.3.4%:F.unctiQn; of Me^pro-dgct ihWIiidltig prqposed|!%pation 'ff ^ ■ 



InformatiGiiireleylit to thf^;funcion aifd locition Igfhe @qu{|if3riant i^fould|be inilliidecJi^-sucM 

ajftgtbe -pupose usi^c)f the|prodiK| ariGllftill dStf i|s of tHi|te2arii% ar|^ palajpeters;, 

b) a%niq!J| or glrjeric^^^f^^ 

relpcatafie planfand e<|tijpmeff^ ari|iSi|mmon to|^ and; 

G^:; the^:rtianiif act^ peir^rman<j;e splpiflcatiorila|d haztrdpulgarea-'^sp 

llld r lii" : eq u i|im e n t , 3| ji e s e l{|p prge raf i||i a p |i||i d ed to ^ifig^ : re po rt; ra t llSr tHa nSs up plied 
sMpari^ely thui;€|nsunri;g::a c6mpletelecdr|;::is nnainlairied for tfigeq 



Wb.ZM standards -iciimplia^ ,....^...,. :,^_,^ ^,^.^^^^^^. ^..^.g,... 

AiJt5S^i|n^entgsho 

te$t'i§epor|;to Ps^^ tH|se ii|gresentif||t^^^^ assessor s|ould l:ndertak% 

^docurnent yii-L var^||ons:ig[iese M^ 

bf the%S/Tsll^^ 

and document ■^that^tll|.prc^^ 

Irilall. cMes ,ai^i(erenG||list d^K^ Haf|beeripssess|sd:;andi^^^ 

refifen#^;$hoiiJ^ in^i|ded inilhe Clnforrri1||;:A$se;|^ Doctil^int. i-;;: ■ :'iS: 

WtiijSe . ill^ Asllssmerjibocyln alJ^lrtifiiate pf|§dnfornii|y 

;ba:s^§ii;oTO^3tandiR:ls^^^ I E8lStandar|B|J3|eri- the|ipnfci|m;ity /^|ssnierit. 

ItDocuKent ilould S of 

1;lfte A§^NZS%: lEClifa tolife in^lllfetion and -[ill^ of tfti|equi^^^^ 

any; in§pectipnj;;..m"am^^^ 

niimufaiffirer'g^^^ aiGOrdin|@to AS|nZS 60|if ;0^^ 

zp.3.6%:;Docti:m.entS^^^^^^^ ''%.:]. --ik:- '%i,. lIS:;-. , ■-^lite^ .'%:... ■■■''%,,_:_ ^'"Sl,,-;;; 

The- |oeum^ t|i|:maTiE§ctuflr^^ 

assesf nrient; :;shoul&|e:,H^ aplie^ndedj^tp th^Sgonformity #^^ DoclJltn^nt. 

As' a; minirnurri ;tte should ihplwde lft|Tesf^^^ a 

QertifioationlBodyrSgd ^Ceffl Matfdfap^urers Sua 

dpcuiTiient is Verified a||authefflp eitfflir^^^^ Hal^ issuldSit or frorn^^ 

alril ia b[| ; i n d e pgnd6 n t ifiain s rllfad d itf i|,: e a cilprga n j|||ipii 'sh o u Id hly e a cf rg; d i tat i on ^h at i s 

acciptaEll ,for' a^l^RA/M 

:]|CertifipationSBodies)-inG ^l:na:gem|rit;S^y^ 

■afy;§gui|f lenf -tp^^ Ex "5S(||: j|^^^;; 

21p,3 J|:-;Eqmpment¥amp ^i,^. ::-i!||..,^^.,,,:.^^ 

Should the assessor ;deterriirie it i^^ a|se?s a sample pllfe equipment dije-;te 
doubt las to the doMitjentatipl ;b^^^ oillpr; :^ny other rSi^on, tiHs^vmanufifcrer 
shouldlprovi8e.;.a prdduiotion '%mplei|^^^ spiJfiMpphfiguratip^^ recjiiired by We 
applicatiph. Wma.,.,__ WK.;...... -9: Sk .^^^ :3^:l|!:;3p- -..: -ISv..: '-fe-:- . 
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fe the cas^^^hep^e use|R net toSl^/NZSft^^ theiriguirejlgints 

for allftrainiijfig of'per^onfij shoqlM^be iMLj^ed in tfe Asses^pent'^^^ 

iritG a&ourvt|the §ife u$i|pf thei^uipmeffiiJnGludil^^^ co&litions, 

initallation, Ifispeotten ah|; mainl|:rv|nce^ ffl^^ o\^|tnaul aM repamn^i^^ 

infarmatipn slSould fe nna^fe tHBI^urposef ^of d|ljver(n§|.the trajnmg teSh^ 

^:i:dentified^:-per$bnnel/:l|:, Mfe. .-^gfe^ 'K:- Im^, '^^!m.^ 'r --t:- 



Zp.3%- Elirnentf l^of thfeeportlg: 

|n addition:: to ^|e iteili^; abdvE::^;e^ch li|fe 

%lld\ying -itirns. %-: life ""li^fe WMQm^r. 'yffll 



^AslunirTiiiJy. normally gii|n at thi|lj§ginnifflllo|^:t^ the 

igvefp'll ailfefesn^pt sulfliiBnt fiii|;y]danceSlK Is' 

l/varrinteclSS; X: .|K" ;;:|f||:-^-, r^i^l;^.; ^iSg- , -SK^:: IBft Ik... ...^^ . 

^|D-3|9-«3 -ilnforH "^Slfc^ ^^"^^|Ki|h::;.. ■■'Ife- ^'^^|ig;.,: ,^ ligg|;: 

;>iao.r|pal .; Cqi|prnn:i^i&se theSi|||isor as JpHheir ■■pp^^^ 

di|tail:ir;)g:-any:^Ss^ nnaylniilgp-be obs;ejTOtl. SH|:;:.^. aii: Ifefe... 

i^ .slitt^nrtejhffihgiveffl to irilH||i|h6y hani/ili;(9ihte|||||-; the.^^^ 

nece|sary a;|iamplen||ihe e^ per^lially Ui|jirtak^ reviewiil^ 

ZD:;3.9;il:^GoiTcjii.si^^^^ ^ ^"3"!lii:^;-:: ■ ^.j-lliilSk,: "'li;:,. : :,::l:i|:^::^r . SS:^.. 



A ptear surpnia e|i||nce preseMp||||;|^ it is^||lficien1^|authent!p/^^^ 

irecpnt ah|||atisf|Ptpry in'l||||^;h:ata pos:itil||jiing^ relphied:^; -^^K^, 

Al;l;::/a|Mssor^g^^ , qualifipSipililaining Predpiials ^of|iissesW^^^ td'i:>^ii|y 

corn pe|i|ey. Alia m is expecte||||||i^pm Unitflipndupia^:^^ 

Asiess^itprlt oiMxptosipilfeotetcted Eqgi^||i!iMfe..;in accPrHmGe w\VK:AS/HZSlM 

eq|(|vaip|i^:^iir8^ felSilft/; y- . , -flife;. Ifc.^.. -Hil;;. 






llhis plause pp)V!de$ de^l^; regarding tlf^ documeillition recpired undgrlthey^^ 

;:||i/9^^;;: Di reMy|r: a 

L i|ted.-a|f l^h e Iffl^ a I do^ifH^lSipr niai ly ■ r$ii|iiij|i|c^pf d a nl^^l t h " ffiejy^T EX ■ ||pct:iy e 

thll; prpijil:, ;4h|^ 

:Oir|ptive"?^^^'i|||s-';'U "G/p||ormit^5:Ai|e$^ 

iPpclhjienttolp-rpvide thi^ ■131111^ tlKk:: . SM iplfc . 
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All doGuments sMulcJ^^^^^^ grByidid irillngli^h. \g^erg:ithe ggriginaf^^ anpssuq^ docuffient/^w^ 
in a language p^^^ by 

th^i^Suiggibody is:Jc^ .M M -m' V M- :iM . jl--' Jl:^^^ i::; 

;C6piep!shou|d '' bgyof |y<50cif qua^^ aSf'-"ea^'-t(g|rea4isK , d.|i^;;-N0T||g1veiS^ 

:confusi<5h oi^^inconrecp^^ -I? ISI'' ..Iff- ^-"^ 



Zb.5.2.1 EC^1"ypeifExijrrtinat^ 



The jBrtifiC^teipliould bpsup|lied|j|:-fuli|pitHi;all |igesii;ncludlf and^ s^pplertiehtap/ 
irtMrttiatiQri in^;^ d(ifc;um9^t3ti0ii include l|lpriatigiis have b#n 

lis u ed ilf Mt arl rel;ey ant; to Jtii e ^^jp pnieilE whfse^d t)ei:n g assessed ;f the n?ai I 

variatWhs ah:buld^^alsp^^^^ ^>yp^ :J- ..flF ...#" -^iP" :.,0^'. :::W'' # 

the Certificate will inefudeiffie,;!^ pxNBJiahd; ah 

ce:rt:iifieate-MPT:,pGhtaffl sfouldiift'copidere^ . 



On ly igertif ilate^NWrom E)!:tsiBs .{pt bfye f^atioMl" Acpiedit^tiih , prdyided .(he rgi^pectiye 
Nftiffnal.^^A&r^dife jSaie# hay#^^^ Jfl(Otu#^R^ Jpint 

AGGredjtatioiii^. S^^sWnfii^-^.offrAusiali 

an2:^^dm aii/ihpy\^pag^^^ re^lison thg0erti|ipate shpild stvow tjhis 

liccriditifian ;^irifornji:i^ i^equir^d Ntb bng 

separately iartictlatipriH tHS^ I EglEx Sg|em#p eapidere|-te^ 



E^gtt EGfll^p^FE^ CeMcatfiiS bagecl orpthe regllts of jesting %n&-as$^pmengand: 

iwill cpriSfft6nlpiist# 

sioiilgrl as tlfe bfsis fprissiiirig Jt;Jp^-'Cer1;i|icafe,|f or thffi-purp§0' of aiCorifornniitii^ Assppnner^ 

^ Potu-frient Jhesi:&e:^^ lec^iive lg|ef erri|:fe anffife *fest- Replrt'- ■ . :,::;ilr^ 

Similar to tie CJertifi<^ate^ Iffie J^^ Rfprt #duld^;|^^ of^ 

aGeriditatiph of:;|::;Na|^ thilpasefltie Natippl Acc^^^ 

w;ill need^^to ;;#^ MfP^ y\nt:]i th4|patioalir AMpiatigh- Bf Te:sBihg AytlibritieisifNAfA 

^http://v#^;na!a-asft8u/]f^ tt^^Tesiiiiport ;1;pbe Jpb^ 

this inffiirmatjpn ani, ifpt, ^!denG||Gf accfiiitaf ^^^ :...^;,.... 

As the^A <^Pps nptTOan<|i|f Gonri||tiinc^|w 

for th^ jissueldf a ^certif iSate, :^it' is yjtif ffiat Jhis eyyi^ tfiird party 

inyplyemenffin :p® thpequiyglence |iq ^IJP Zealand 

stanfard&SfThepfo^p^^^ 

:haye be|m:;coh;dUGt^ by^^ .:ilif"^ ::M M- iSi;""- .Jm^^ Jj- . :i;> 

Thisreiare pGca$iplh^s 

cphfi|entialJty ii$ue^;or tfet th||docum^t is rpt reaj^^^ Eh;|lish. Ulder the^e 

pirGiijmstppe^^^ tiffacce|tia stated th^^il^st Labgfr^^ cleafrly 

states '.p ;T.7. .Ithe assess^pent-;|hd tf ilpgrcdvplrihg^ |^^ regjii;i|emehts gjVCT^^ in standards^ EN 
[inserPall the sta3fidar# rejgrred^l^^^ thpiertifGite] ti|ifbeenj|OTiducte(^^^^^^^^ [n$irie of- 
o rg a njla t io n:] e n tine ly 0| de rlt h e tp f m s of aq^^^ *ta| jp n w it hlfna m e pf HH e N at ipn a I Acpre d it i n g! 
Bddj^ Registration islulmbprp^ riumier]. jHis hasjesultecl Jn^^^^^ i?^§le of Jest 

ReportlNa [ttiis SH0UL:# th^fiffrenop||:iven pffith 



It is preferable that sucff a statemprfif sigri^^ thpJsanfie||>Srson responsible^ thMssue 
pf^he origjhil rep^ at^Jeasti^by a signatory acc^ thplffirms of Sccre of: 

th e' testi aboraltb ry .■ f ^- ■ ■,:#" ip ■■ . ..^M&ff "" ""7M'' ' " .:0 ' ■■■■^■^^^-^ g^,,,.- - .^^ 
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■Zj3.'5.2|3- Quality -Managj^-eiit SyiitSm^'CertKa^ M" 

^ Q|^iity Jg^ tp the maiufa|tyrer ;i^y an; 

^ccrlditedipdylind s|ic(fical|pcKringi'|^ l||Stion Mliere thffiieq|i|fneni^ was^ 

parT^factU:i|edJs-|^ -ilR. 3:& . "^iIi:^ Si-:--. ^K SiK ISr 

Zp.5J>;4. EG'^QuaH 

ln^dditicj||i^W 

mariufactul^T ha^ithe pi§|ucti6n g^ Ext^B arid this 1$ 

dempnstritld byp^ EC'l^uality PirqlJctiorf'-i^^ (thi^vtitle mapl;:^aryl$Iigh% frorin;; 

cdujntry td|l0Uhti^^^^ It is;;:j|ol hecessa^ for tHi|ExN%pai isiges the'"Qualit| -P 
Notifjeatiohife b samelfas the ExNlfethat issl^d tR^|c^rtifJclM., The f rc)^ <2!^yBnty 

^Notification s|puldiigfe^ Wm/ that it ^i/^rs the1|roduc1pn::;;;pf thi|||i^eciftcffprddiJe1; whe^se 
^cume^ntationis belllj^assesll^lte^^ '9:am ■■9C- ^"& ■^■v^""i^l|y':^ ^^;::;;;.- 

Z-pi>5.2.5|gC:M DeclaralK|h;.of CoHlormitpi^^; . . ^.SfcvL.. 

ThiSidS'P^J^^hllls^t^^^ niiainifetur#%^^^ eqlipmenfawiffi 

.ifropefa; UnioM^ :WPfii|ent!ai"l|M^ asfesBmenll|ii|repar|^:a'^S^ 

Apessfril^ proviSfB^upport Jigas miiilias it iplfeunde^ thS 

m|nufa<i;:|u;ifer to s5ui:pply Ggf|i|grrning equi:pr|gs^nt 'S:^:. l,'-W|.; 



Thi||;i^declai||ion l;H^^^^^^ eqirpm^lll^^^ 

doclfTientatioia|is Bijjhg-.assesHlial^^ 

riormiii: that Q||er d ir||t|yes, for ixlin|l|J the EMftIi recti vii®l:o f |l5i(||;:direitive, a|| alsd^ 

::s;howMe»n this-SlglarStifj^^ "'^1||.::,^.. ■■'^'^-ft-^., " '^^^^^^^^^^^ '^^^.:- 



ZD.6ll!rL;:WL,:doiM:menta^^^^ , 



pie ULJijIting/Cijfification pr^JlliiiMolves ali|B|items fd:ili|ptenrt 5 Ceififioaffin 

tilrd parJIrStype te|||ind qualityr^^^^^^ throij||]} the eil|||ul$ory fac|^ry llrv^eillant^^^ 

pr||:rani. iilll mea^^ evidenG||i||:a listing |||||gcasionSilp^^^ will enable;^ 

thMifStandirisgusedll^^^^ a CxjiSternity Asli^itent b(|cumenfeto be- 
prepared. In ||||^ will beJ|||iueted by%|;||^^s thlrl^^^^^^ 
faciir| surveilMfce perniltti||it is:^cceptei|||H is inti|Sfeand Guffi|p^^ 
remaKvalid. It ifflniportanrffllilv^^ ihiip||ll^a^^^ in^lltion, maint|ni:nc®itd repak 
ire idi||fi§d'andi|i|h;!ighted'rff^^^ :■■■■■ 

ii,6.2 'f Mi^documint^^ lini;^-- 



ThegFM Cer^ifi|ation::^ thefitlR for S^^iB^j5 Gertifica|ip:rv inBluijng thJM 

parli^i^type tesiind qualify^^^^ 

Thiligmeans^'-^^^^^^ the W&Ml^^sMM^ Certiligie,. of '■^Sllfoyal , or'^^|pertifi|ate: ■ of- 

Coni|||pty/Conri||i|ince will i|ipilp'fiH^ allow ;jiHS||fprmit^: Asse|Ir^^^^ 

|Pocumfrit:tp be fiipared. In all eases thi|iM^|:;wil hf|||been co|i|0t&^ 

|ii^ relax||ign of tlel^igtQry s it is|lc|8|)ted thatlfi^ 

ciyrent, forl||| Ce#ifil|tiife/ in¥ffillation|; 

inspfe:^ion/ nS^ higlfightisd in Wm Coifprmity; 

■Asf®mentI3x>cunient'7^'^'--"^ -^iigg':''': . ^i^llggi;, ■;;■■.■■■■ . m: ■ ■■■■ -g::.;^; 
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Ti^he GSi^ Certif iMtion, program^^ itejrSis forjiiifystem; J^^^^ e><ce|?t|[; may 

be ne|essa|y to verip^^ aq]ppt ttfe tes^ xeiprt us§<i 

under' thetterms oflttieir McreMatiQii JMe Ngiih AWMficai^^^ 

pjiogrlm :K a|s£^ C|ana|a. Mis p§ans:ithat t|p'Bvi4|rice -ofv a 3Qerti|catei of 

liSriforrSity/^ 

bocurnent;1;#be pr^pifed.^^;^^^ i#nb 0kK^m oftfiS factc^ry-- s^ i$: 

acGgpted^^^Kat tbisf ^ that 

yariatiotis in Imgt^ njpntlnlncilpd^^^f^^^ 

Ihe Gpnfornlity Assgfsment#oc^ # Jp; , :#' :,\-:"-. 
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An|iax ZEn^ 
(nqlniativcj 



Rjf k assissmeiiiFor if Ls 



ZE . 1 1P I n t rod u cf ion 



In alcordancrvifith J0/HZSjjffQ79AGg^ for g#/vape|if -haMrl cl^ anil 

th#futu;rfrAS/N^ Prote^i^h Levels 

(E|Ls) may ie: useilas a:;i|asis fdgi|]Li:!pmifl|selecticg|a Thg^:us€rpilhEPI^:|i&: 

a no p t ip h f o is e I ectio n am^n sta 1 1 g|i|l^ ote q u ipri e n t b aapd om p io nal zon e lor i t elfa . 

NOTEWaS/NZS 60fll9.10M>^^!ll repl^P 6:li|i:i0 for {jfM^ aQhe nfxt editi offish e 

Thjf anrvix proiN^idesJ^quiremf^ aggiy in Ausllijia artpNiew ZfalanclvS^henHhe o0or\ of 

thMERpassi|pmen^^ :::-M- ifMB^-- :i|i£: :||t 3W W- 

;J^otE-:S;The.-,^P ri^kJ|^^sessm^^|rl;SJifi^^ ia-J^iilaicie thip^ope oifflEC JCr31 and-:;1s theMfore the; 

®sportsjbtlity?Mhatioha!y;standW requ|iHffljits of tffl^ljjipx may^ applytijHvother^feountrfess. 

FtisklPjusJrin^ inten|if jgHy to I^HIpte 

managemerrt ani^J: op^Hibnal fiji|ifep5>rks M bgih ^fj^blish^^d, e^^P tha^ 

■org^jzatipti alrggdy ggSrites .juirii^r:^-^^afe)^^ naliohal ori: 

!ni|ifTratiii;iai;':ffl Iranilpprk coveri||iitandar||iirid .pr||f s$^|||>^be:|p^ 

:Zi,2 :iia2a;iii>]us,,ffia,c -X' iiK,. 



^1 n al I voaseiii zon:i!iia$ed-ffl areli2^lassificatiiR$halMKi^$seiised iniiccorilihce with 

is/N||.6:|||9r ■l|||;.v llv -11 : ||g:: ,;;: ^^M,^^ 

frabllB" siil^ : tli;|lf elatior|||i|gbe,tw€ieii|K and: , IgLs , . wi|riv- no:|||rther;^^^ 
;GarriOTdug||>^ ..||llp.:.:....:..:...,.:......,.,^ ,...........,....||p, , ...:g|p .^^ gg. ^^_|j^.. ....^^ 

:Su■li^0q■ueHtl;to theK oiit-: 

to jt|ses^v|iethf|[flNe cqn§j^gBnces,of. of an fSp:losive#(^ ^^W^%lfflft^^ Pl 

eqmpnrieirii'^of ajiigfher^ejupment.f^ lev.el:;^:lHif"or m^^ustilpfhe ujg 

\ftifc.b.a;,l'^wer eepjpnieii||r|te nornil|^requirf:|.^^^^^ thp;;"case||fe a^issmelt; 

eliieriailhd prMiB,se$;ipfflded in.||i|i:ignex sh^ . .pi 

Pher|:|a::ris;|p^ is carrlidiisiut to^a:i|ip|ponse;||ifTice&^^^ 

idjuspientsllpthe li^ Jilil- II^-;. vill- lliS ■ili 

Acfii|:tabl|iEPL v^ili^ furth||iii|ntified a.$|pffl foK|iilvapog|lhaza:ri|^; zq 

2,|iP*bv^p;du^1||izards^^^ j|Bi7 --^^S-IV :;: JliC ^ vill"' . 



i!labil0ZE.2 -^ jf^q^jpable ad|Mitf|flf p rangeSFo^ EPE^^^ 



. ZonM«m-\ 


:;:,;,y|Sicej^Sble Epfl:|ja!:rige ^g$^-: 


^5 jJiiiilv": 


mmMm:^w .^'^fci.:...# 


.. .JilR" 


iMi^v-.- . B^i^cM::-- % 


■ ■■■-TSlip^^ ::;:;^ 


WW J ^liiil:- . . M:: .. ' 


-^::- NmJ ii^aza rdo US- ■■ ■ v^ 


il -^--^ a, b,.^gii^0f1e 
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ZE.3 Refluirementf 'f or ri|k 

E^teding -lazarlSus ;:1 <lifssifiQ§tions i^r riik aisjessrfignt ilid aii|ignirrg EP[|§ isinol 
inteffed to|be ^^^^ wiStliQut tteougll^^^ 

basedlEPL |i$s^s$rrien|s to ie; accl||^d, ||e fqiljDwirYa ele%ent^ s^alHbe 

applied^::: M m: .ft- , S -Xi' 'M^^^^ M':" ' ■ IP ' W ■ -M- -W ■ ■ ■Sk:!:^M 



a) Hazardous aria cl#sific^^ 

b) Tfte assessment Ishal^^ mill wip^ inju^ ^f®o: P^feon/s|LWitl|it^^^^^ 
,c^mpe,tehcies|and::experie^^ t|W^reapGlSiS ,.3|S- -p. 

■^i)v.. Hazardous ariia.:Glass^^^ ''^t:v... -I:,, Ig.. IgL '%:.:: "':'^:;;: ft 

^:i^|;:g Risk;-ass^srne^^ ftift. /ft:, 'ft ft/. ft ft , 'ft^;.. ft 

intiPrdiass anid^ plaint|d .ft,, ft; '%- ft:.- ft;- 'ft. ft;. 

ft !v);flPlan|;pperations/ft;:; ftft ft^ -ft/;... W; ftft ft/ gft:/. ft:: 

NOTEjf— (t/iS;-de$ir||le thattf^ese per^pis are^Scp^rtf rri;MlWisti|3:[ihe tesjnps, Otllr nriem|rers may:^;g!so rieed- 
to.be.c^nsider^d'e.g.vJ^ ,/./ffir^ ■ /ft" :ft'/' 

ft/iyvheri depfrtirig^lrom e^tablishgl/assi^ignei^^ Eijls th^^shajibe developed/bas<^^ 
/ fton a lorniaii^lisk aisessmint proiis^^^ to|||B: plai|and g^^ (|ig. risk 

;//i;asses|meh:ti^/vork^|o.^ usfng/a faoJUtator^g^iileail^^ --/Ih/ ^||/;: 

NOTE 2/" Commonly^ljsed risi;;^sse&srSSfe me that^TOV be;:atp ro priate include ,: but/are not 

ilirnited tipir- , //:/■ #/;, ISivu ^Hft. ^"it. ""1./^ Ill, vS/ /i-^ ./IS/.: .11/:" 

ft-.i) .t^§eof;:is/N||^^ ifti,- /|ft m:_ ■ ^ , - fe: ■■i|,., '^1.^^^^ / 

fii) U|eof#/NZ|i|5i,S^^^^^ lift. * 11" 11. lil--,: 11/. lift '1 

liftii) Layers "ote ftft/ ftft- ftft/. ftlft: ftl;/; -II:.. Ift 

ft:iv) Ipreat/iame^ .ft I .ftft ft|/^;, -Bl . /lift- . /Ill/ /ftft jl 

|/ v) . >Ss, LowlAs R^sonaiJpj|ractica|!:e asi^ssmfnts (^liRP)l||ft.. 

islOtE 3^^ This/dbes nGit^:^rec!udg;|$^ignm^n|W s^t^^^ard orj^yide wher^ suc^^^ 

standi; is f!r^;;ileveioped In a|te /ft . ..-ft/ ,11//. .;illl/ /lift/ .ftft 

gft :^ El^yi^/ othflihanidefaullg^^^ 

'".-"" .byiffls^ aripor maififtenan||||bntraj^^^ ftljl 

6) Ttlft.ris,ift3ss,esime^ bM^:. EP-i|;;;^^,.,a$sigi;i|e^d "sMl} b^ft|d.rm:&-l.[y..^ 

doSi^enlid andffn^ ^:iift. /ftft ift 

eft Thi/;EPt^::assig-C^d sh||t/ be r^^grded/.^^/ partly th#|li:azar|iij.$ arl^ 
driiMngsi lifid chptsi R^^ 
sh-attbein^^ 

NOTi ;;4 - liters n^ay|choose|g:::suitable|fSI^^ foi^/gn^sentatlgrv^of GPLs;/::H:Oweve;r^ it js 

suggested .tKiat: a grapiPi ica I rep^rlsen tat ion:J^^^^^ ll-.. Iljl- 

;Z1.4„,^ Otfrdr,,thl^hlr,isk^ based SP:L-,as,s:i^ 



EPLs rnay belassignl^d ori||actors^^^^ include, for 

example;-- ft/: ftft:: ft^l: ftl// / ^'ftlft ""3/:.. ■' l|g ./l|/:;. ■::j:;-|,- :vj ; -::/■ 

a) Sta|dardizpition ofi^quiprfent for in^^ riiiijitenanoS issues^^^^ ftl:: 

:^fft Prelerence'il req^^^^ lPI|png 4fti the pldtection 

/|:|i/::.:technijque ojffa/p.artidular EKift/:: liE: ftfti ftftft, ft/I. ftft/::.. 

NOTEv:^n example whe:rei:^:enharr(ced IP or/jr^^act ratinp:::;niay bel^ 

eqlJipjTi;Snt offers Inn pro v^ments:::in/t)p^ ratirigs;::Gver whaiQ^puld othfemi zone:/22::classiflfeat(on.l 

Where/other than riljl basSd||PL ass|s$rrient :M/appliSd^ shall/ be not/Jess 
than that shown in TalSle 1 (i/eiwhere n-o/iPL is Is^igned;); 
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W;be re Jf actors sijch ats those;videri|ified afeve a|e consiidierecl theSecisian|; rnayb accejit^d 
byi^the-reley^arit r@sp%sibie persdn|^ in t^ownlr-or oprators Gif|janization;:; Su^aM^^ 
slnall bg reeardeiLin ffielevantldocunllntatid^ oMtezardoul area/EMdraw^^ 

ZE;5 l?elation#ip$J0f EP 



The|;apf>licat!<)n Sf EfSL(s is jBitendedi^o alM\^, for variances ^^^-^B^^^^^ sliection fn^ 

installation ba|ed :on faetop oth^r thanSreleasie|:^ conditions^.^lf^^ 

pheprisk faclprs^afe til||n irvKaceotlM to |^erminBijRi.s, tKessI shoull be clrefully 
§onsi||erec|. Ad|ustf|jBnts M aiio|needSfo con|ider the-i|gliqatidg^ Act?;r and 



NOTE IJ;- Ex^mplefeof dtlieir factoirl^^that riSlgBt be caf:>$ideredN[nc;l!Jcle envirql^^ per;|gnal injur^^ compaiiy: 

re;putatiojn, projductiaM ';-Sf\.: ""-Sfe IBS 

NC)lrE 2 ^ vJusti|icatib:r:i;;far:r|^;MP^ froiiH -Jli^: base ■^cjls^ificati alwap^ consideipp^rsoni^l iriiu 

anftpHfitS- legi?JStion -^^^ with:;f;^spect tdipracticabiljtyLand rtsk'mimmizatiomSffi^^- : 
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Amendment No. 1 

to 

AS/NZS 60079.14:2009 

Explosive atmospheres 

Part 14: Electrical installations design, selection and erection 

(lEC 60079-14, Ed 4.0 (2007) MOD) 



CORRECTION 



The 2009 edition of AS/NZS 60079.14 is amended as follows; the amendment(s) should be inserted in the 
appropriate place(s). 

SUMMARY: This Amendment applies to Clauses 4.3.1, 4.3.2 and 4.3.2.1 and Table 2.2. 

Published on 15 August 2011. 

Approved for publication in New Zealand on behalf of the Standards Council of New Zealand on 1 July 2011. 

AMDT Preface 

AUG Delete the first paragraph and replace with: 

2011 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand 
Committee EL-014, Equipment for Explosive Atmospheres. In conjunction with 
AS/NZS 60079-17, it is intended to replace the AS/NZS 2381, AS 2381 and AS 1076 series, 
in September 2012. After this time it is intended that the AS/NZS 2381, AS 2381 and 
AS 1076 series will be withdrawn. It is also intended that this Standard, in conjunction with 
AS/NZS 60079.17, will replace AS/NZS 61241.14, in September 2012. After this time it is 
intended that AS/NZS 61241.14 will also be withdrawn. 

AMDT Clause 4.3.1, 4.3.2 and 4.3.2.1 

^^G Delete Clauses 4.3.1, 4.3.2 and 4.3.2.1 and replace with: 

4.3.1 Equipment with certificates according to lEC standards or AS/NZS Standards 

Equ i pm e nt — v\4tl=i — c e rtificat e — according — te — lEC 60079 — sefiesi — l EC 60079 - 29 - 1 — aM 
l EC 60079-29 - 2 or l EC 612^1 s e r ie s, m ee ts th e r e qu i r e m e nts for hazardous ar e as, wh e n 
s ele ct e d and i nsta lle d i n accordanc e w i th th i s Standard. 

Equipment with acceptable certification according to h aza ra'ou^?Bas bta n c! aT^I'^TfH'i s n ed' 
as AS/NZS Standards, lEC Standards or AS Standards in accordance with as list e d i n 
Table 2.1 or for gas e s and vapours or Tab le 2.2 for combust i b le dusts as appropr i at e as 
applicable, is acceptable when selected and installed in accordance with this Standard. 

Acceptable certification of equipment shall be covered by a Certificate of Conformity 
which — 

(a) is issue^l^ccorSanc^wffl^^^p^^^cRerTT^orTTp^^ ISO/IEC Guide 67; an3 

(b) is issued by a body operating within the lECEx Scheme or the ANZEx Scheme or by a 
certification body with accreditation by JAS-ANZ or an organization that has a Mutual 
Recognition Agreement (MRA) with JAS-ANZ covering Product Certification of 
Explosion Protected Equipment; and 

(c) certification shall be issued by a Certification Body or agency with current 
accreditation or acceptance by way of independent assessment complying with 
ISO/IEC Guide 65. The accreditation or acceptance shall show Ex certification for an 
ISO Type 5 system in the Ex field, as part of their capability; and 
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(d) the certification system shall also require — 

(i) testing of samples for compliance with relevant lEC Standards or Australian 
Standards; 



(ii) assessment and audit of manufacturers by the Certification body, for 

compliance of their quality system according to ANZEx or lECEx requirements 

or equivalent; and 
S 
"3 (iii) on-going surveillance audits of manufacturers, in accordance with ANZEx or 

E lECEx quality requirements or equivalent, by the Certification body, responsible 

" for issuing the Certificate. This does not preclude the Certification Body 

o) arranging to have surveillance audits conducted by another body operating as 

w their agent. 

(0 

o Equipment certified under the lECEx Scheme and registered on the lECEx database 

c (www.iecex.com) or the ANZEx Scheme registered on the ANZEx database 

£ (www.anzex.com.au) meets these criteria. Equipment certified under the AUSEx Scheme is 

§ acceptable when manufactured within the certificate validity period, 

w ^ NOTE: For Ex 'v' installations and where Ex 'p' is applied to buildings, and the like, that are 



assembled and/or installed on site, certification may not be appropriate. In such cases a statement 

g > of assessment by a competent person may be accepted. 

w o 

o JJ 4.3.2 Equipment without certificates according to acc e ptabl e lEC S&tandards or 

g § AS/NZS Standards 

g c 

s Apart from simp le apparatus us e d w i th i n an i ntrinsica ll y saf e c i rcuit, th e s e l e ction of 

0) »- e qu i pm e nt for us e i n a hazardous ar e a, wh i ch ei th e r has no c e rt i f i cat e at all or it has a 

^ g c e rt i f i cat e but not in accordanc e w i th on e of th e standards l i st e d i n 0, sha ll b e r e strict e d to 

o) c c i rcumstanc e s wh e r e su i tab le e qu i pm e nt w i th c e rtificat e is not obta i nab le . Th e justification 

"55 Q. for th e us e of such e quipm e nt, along with th e i nsta ll at i on and mark i ng r e quir e m e nts, sha l l 

■o g b e mad e by th e us e r, manufactur e r or th i rd party and b e r e cord e d i n th e v e rif i cat i on doss ie r. 

jg o) Th e fo ll ow i ng r e qu i r e m e nts of this Standard, und e r th e s e conditions, may not b e app li cab le . 

■g 6 

1 6 Apart from simple apparatus used within an intrinsically safe circuit, the selection of 

°- 3 equipment for use in a hazardous area, which has a certification that e but is not in 

^ o 

o !£t accordance with on e of th e Standards list e d i n 4.3.1, shall be restricted to circumstances 

g °: where suitable equipment with acc e ptab le certification in accordance with 4.3.1 is not 
o n 

0) Q. 



practically obtainable. 



cc The justification for the use of such equipment along with the selection, installation, and 

= marking, inspection, maintenance and repair and overhaul requirements c e rt i f ie d to an 

3 a l t e rnat i v e Standard to thos e r e f e r e nc e d i n ^.3.1, a l ong w i th th e s ele ct i on, i nstallation, 

S mark i ng, i nsp e ct i on, ma i nt e nanc e , r e pa i r and ov e rhau l r e qu i r e m e nts, shall be made by the 

^ person(s) in control of the installation using a competent body. 

o The justification shall be included as part of the verification dossTe^TusTificaTiorwTTa^Te 

?! demonstrated in Th i s may tak e the form of a Conformity Assessment Document. Guidance 

Q for the preparation of a Conformity Assessment Document can be found in Annex ZD. 

^- 

^ 4.3.2.1 For use in Australia 

c 

p For Group I installations, equipment with alternative certification c e rt i f ie d to an a l t e rnat ive 

Standard is not accepted. 

NOTE: Regulatory authorities may specify additional requirements for acceptance of equipment 
with alternative certification certified to alternative Standards. 
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Single User PDF Download Terms & Conditions 

You have downloaded material which is subject to strict conditions of use. Copyright in this material is 
owned by Standards New Zealand. Please read these terms and conditions carefully, as in addition to the 
usual range of civil remedies available to Standards New Zealand for infringement of copyright, under New 
Zealand law every person who infringes copyright may be liable to a fine not exceeding $50,000 or to 
imprisonment for a term not to exceed three months. 
You have purchased a single-user licence to store this non-reviseable Adobe Acrobat PDF file on your 



1^ personal computer. You may print out and retain ONE printed copy only. 

I Standards New Zealand retains title and ownership of the copyright in this PDF file and the corresponding 

o 

permitted printed copy at all times. 

1 Under this license use of both the PDF file and the single permitted printed copy of this PDF file you may 

(0 

c 
o 

c 

E You undertake that you will not modify, adapt, translate, reverse engineer, decompile, disassemble or 

o create derivative works based on any of the downloaded PDF file, nor will you merge it with any other 

.12 > software or document, even for internal use within your organization. 

Z o Under no circumstances may this PDF file be placed on a network of any sort without the express 



make are restricted to you. Under no circumstances are you permitted to sell, transfer or copy this PDF 
file, the one permitted printed copy of this PDF file, or any part of either of them. 



O Q. 

to o permission of Standards New Zealand. 



o " 

-^ ^ You are solely responsible for the selection of this PDF file and any advice or recommendation given by 

o o 

g .E Standards New Zealand or its employees or agents about any aspect of this PDF file is intended for 

= o guidance only and is followed or acted upon entirely at your own risk. 

3 c Standards New Zealand is not aware of any inherent risk of viruses in this PDF file at the time that it is 

^ £ downloaded. Standards New Zealand has exercised due diligence to ensure, so far as practicable, that this 

^ ^file does not contain such viruses. 

0) E No warranty of any form is given by Standards New Zealand or by any party associated with Standards 

■g q New Zealand with regard to this PDF file, and you accept and acknowledge that Standards New Zealand 

^ o will not be liable in any way to you or any to other person in respect of any loss or damage, however 

^ g caused which may be suffered or incurred or which may arise directly or indirectly through any use of this 

S ^. PDF file. ^^ ^ 

o n Regardless of where you were when you downloaded this PDF file you accept and acknowledge that to the 

IT ^ fullest extent possible you submit to New Zealand law with regard to this licence and to your use of this 

i= PDF file. 
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Clause 5.4.1, Table 2.2 

Delete Table 2.2 and replace with: 



EPL 


Type of protection 


Code 


Gro 
up 


According to 


Comments ^^ 


•Da' 


Intrinsically safe 


'ia' 


III 


AS/NZS 60079.11 '^ 




AS/NZS 61241.11 


Equipment identified as Ex iaD 


AS 2380.7 '^ 




lEC 60079-11 ^^ 


Encapsulation 


'ma' 


III 


AS/NZS 60079.18 


N 


lEC 60079-18 


Protection by enclosure 


'ta' 


III 


AS/NZS 61241.1 


Equipment identified as Ex tD 
A20 


AS/NZS 61241.1.1 


Equipment identified as DIP A20 


AS/NZS 60079.31 


N 


lEC 60079-31 


•Db' 


Intrinsically safe 


'ib' 


III 


AS/NZS 60079.11 '^ 




AS/NZS 61241.11 


Equipment identified as Ex ibD 


AS 2380.7 ^^ 




lEC 60079-11 ^^ 


Encapsulation 


'mb' 


III 


AS/NZS 60079.18 


Equipment identified as Ex m or 
Ex mb 


AS 2431 


Equipment identified as Ex m 


lEC 60079-18 


Equipment identified as Ex m or 
Ex mb 


AS/NZS 61241.18 


Equipment identified as Ex mD 


lEC 61241-18 


Equipment identified as Ex mD 


Protection by enclosure 


'tb' 


III 


AS/NZS 61241.1 


Equipment identified as Ex tD 
A21 or ExtD B21 


AS/NZS 61241.1.1 


Equipment identified as DIP A21 
or DIP B21 


AS 2236 


Equipment identified as DIP 


AS/NZS 60079.31 




lEC 60079-31 


Pressurized enclosures 


'p' 


III 


AS 2380.4 




AS/NZS 61241.4 


Equipment identified as Ex pD 


lEC 61241-4 


Equipment identified as Ex pD 


•Dc' 


Intrinsically safe 


'ic' 


III 


AS/NZS 60079-11 




lEC 60079-11 


Protection by enclosure 


'to' 


III 


AS/NZS 61241.1 


Equipment identified as 
Ex tD A22 or Ex tD B22 


AS/NZS 61241.1.1 


Equipment identified as 
Ex tD A22 or Ex tD 822 


AS/NZS 60079.31 


N 


lEC 60079-31 


Pressurized enclosures 


'pD' 


III 


lEC 61241-4 




^^ - Additional installation requirements apply - see 5.4.5. 



